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1.1 The Studio Reference 

The Studio Reference amplifiers are the flagship of 
Crown international. They offer the best in sound re- 
production with a dynamic range capabie of accurately 
reproducing 20-bit digital recordings. Super low har- 
monic and intermodulation distortion provicies the best 
transfer function in the business. And the ultra-high 
damping factor of 20,000 delivers superior loud- 
speaker motion control for a tight and clean low-end. 


1.2 Scope 
This manual contains service information for the Crown 
Studio Reference power amplifiers. It is designed to 
be used with the applicable Reference Manual. How- 
ever, some important information is duplicated in this 
Service Manual in case the Reference Manual is not 
readily available. 


This Service Manual includes several sections, These 
sections include Specifications, Vollage Conversion, 
Circuit Theory, Electrical Checkout, Parts information, 
Module Information, and Exploded View Drawings. 


ailing Adare 
PO Box 1000 
Elkhart, IN USA 46515-1000 


Crown one | 
| 


schematics are included. Note that a Module is com- 
prised of the circuit board with the component parts 
installed. Crown does not sel blank (unpopulated) cir- 
cuit boards, 


CAUTION: The information in this manual is intended to be 
used by an experienced technician only! 


Each Reference Manual contains basic policies as re- 
lated to the customer. In addition, ft should be stated 
that this service documentation is meant to be used 
only by properly trained service personnel. Because 
most Crown products carry a 3 Year Full Warranty (in- 
cluding round trip shipping within the United States), 
all warranty service should be referred to the Crown 
Factory or Authorized Warranty Service Center. See the 
applicable Owner's Manual for warranty cetails. To find 
the location of the nearest Authorized Service Center, 
or to obtain instructions for receiving Crown Factory 
Service, please contact the Crown Technical Support 
Group (within North America) or your Crown/Amecron 
importer (outside North America). 


Technical Support Group 
Factory Service 
Parts Department 


3S. 


shipping Address: 
Piant 2 S.W. 
1718 W. Mishaweka Rd. 


Elkhart, IN USA 46517 


Phone: (219) 294-8200 
Toll Free: (800) 342-6939 
FAX: (219) 294-8301 
Web: www.crownaudio.cam 
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The following specifications apply to units in Stereo 
Mode, with an 8 Ohm load, and an input sensitivity of | 
2606, unless otherwise specified. 


Low-Distartion 1 kHz Power: Refers to maximum aver | 


ace power in watts at 1 kHz with 0.02% THD and noise. 


Standard 1 kHz Power: Refers to maximum average | 


power in watts at 1 KHz with 0.7% THD and noise. 


Full Bandwidth Power: Refers to maximum average 


power in watts from 20 Hz to 20 KHz with 0.1% THD | 


and noise. 


2.1 Periormance 
Frequency Response: +0.1 dB from 20 Hz to 20 kHz at 
1 watt. 


Phase Response: +5 to -15 degrees frorn 20 Hz to 20 | 


kez at 7 watt. 


Signal to-nolee: (A- -weighted) 
Studio Reference I: Greater than 120 dB below 
ful  bandw dth, power. 
ol erence H: Greater than 117 dB below 
ful ‘Benda th power. 


Total Harmonic Distortion (THD): Less than 0.02% at | 
rated low-distortion 1 kHz power. Less than 0.1% at | 


rated full bandwidth power. 


intermodulation Distortion (MD): (60 Hz & 7 kHz 4:1) 
Studio Reference I; Less than 0.005% from full 
bandwidth power to 7&6 watts rising linearly to 
- 025% a 78m liwatts. 


panaw dih power to 36 watts rs sing i ie 
0.025% at 36 milliwatts. 


Damping Factor: Greater than 20,000 from 10 Hz to 
200 Hz, and greater than 2,500 at 1 KHz. 


Grosstalk: (At rated full bandwidth power.) 
Studio Reference J; Better than 100 dB from 
20 Hz to 100 Hz, falling linearly to better than 
0 dB at 20 kHz. 
2 tudio Reference il; Better than 100 dB from 


20 Hz to 100 Hz, falling linearly to better than 
65 dB at 20 kHz. 


Common Mode Rejection (OMA): Better than 100 dB 7 
low rated full bandwidth power from 20 Hz to 400 Hz, 
rising linearly to better than 70 dB at 20 Kriz. 


Voltage Gain: (With level controls set for maximum out- 
put.) At the 26 GB gain setting, 20:1 +3% or 26 dB 
+0,25 dB. 

Studio Reference I: At 0.775 volt sensitivity, 

103:1 412% or 40 dB +1 dB; at 1.4 voit 

sensitivity, 87:1 412% or 35 cB +1 dB. 

Studio Reference I; At 0.775 volt sensitivi vity, | 

69:1 +12% or 37 dB +1 dB; at 1.4 volt sensitivity, 

38:1 412% or 32 dB +1 dB. 


| 2.2 Power 


Power Bandwidth: (At standard 1 KHz power.) 
Studio Reference [: ~1 dB from 5 Hz to 27.5 kHz 
and ~3 dB from 3 Hz to 32.8 kHz. 


Siucio Reference i: ~1 dB from 5 Hz to 28.6 kHz 
and ~3 dB frorm 2.3 Hz to 34.4 kHz. 


The following power ratings are for units configured 
for 120 VAC, 60 Hz. For information on power specifi- 
calions lor units contigured for other voltages, see the 
reference manual. 


Low-Distertion 1 kHz Output Power: 
Studio Reference }: 
Stereo Mode with both channels driven: 
1,160 watts per channel into 4 ohms. 
760 watts per channel into 8 ohms. 


Sridge-Mono mode: 
2,ceQ wats into & ohrns. 
1,580 waits into 16 ohms. 


Paraliel-Mono mode: 
2,315 waits into 2 ohms. 
1,565 watts into 4 ohms. 


entine Ravel thentbawdoeetibecasdannansnni 


Stereo Mode with both channels driven: 
555 watts per channel into 4 ohms. 
355 watts per channel into 8 onms. 


Bridge-Mono mode: 
1,770 watts into 8 ohms. 
715 watts into 16 ohms. 


Paratiel- Mono mode: 


1,175 watts into 2 ohms. 
710 watts into 4 ohms. 
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Studio Heferencel: 


Stereo mode with both channels driven: 
1,190 watis per channel into 4 ohms. 
800 watts per channel into 3 ohms. 


Bridge-Mono mode: 
2,475 watts into 8 ohms. 
1,595 watts into 16 ohms. 


Parallel-Mono mode: 
2,350 watts into 2 ohms. 
1,580 watts into 4 ohms. 


Studio Feference fT: 
Stereo mode with both channels driven. 


565 watts per channel! into 4 ohms. 
360 watts per channel into 8 ohms. 


Bridge-Mono mode: 
1,145 watts into 8 ohms. 
720 watts into 16 onms, 


Parallel-Moneo mode: 
1,135 watts into 2 ohms. 
715 watts into 4 ohms. 


Full Bandwidth Quiput Power: (20 Hz to 20 kHz) 
Studio Reference f: 
Stereo mode with both channels driven: 
1,075 watts per channel into 4 ohms. 
760 watts per channel into 8 ohms. 


Bridge-Mono mode: 
2,150 watts into 8 ohms. 
1,535 watts into 16 ohms. 


Studio Reference IT: 
Stereo mode with both channels driven: 
495 watts per channe! into 4 onms. 
340 watts per channel into 8 ohms. 


Bridge-Mono mode: 
1,020 watts into & ohms. 
690 watts into 16 ohms. 


Load Impedance: Safe with all types of loads. Rated for 
4 to 8 ohms in stereo mode, 8 to 16 ohms in Bridge- 
Mono mode, and 2 to 4 ohms in Parallel-Mono mode. 


Required AG Mains: 50 or GO Hz; 100, 120, 200, 220 or 
240 VAC (410%). Both units draw 90 watts or less at 
idie. 
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2.3 Controls 
Enable: A front panel push button used to turn the 
| amplifier on and off. 


Lavel: A front panel rotary potentiometer for each chan- 
nel with 31 detents, used to contro! the output level. 


Sterea/Mono: A three-pasition back panel switch used 


| to select either Stereo, Bridge-Mono or Parallel-Mono 
| mode. 


| Sensitivity: A three-position switch inside the P.i.P. com- 
| partment used to select the input sensitivity for both 


channels: 0.775 or 1.4 volts for standard 1 kHz power, 


| or 26 dB voltage gain. 


Meter On/O: A two-position switch behind the front 
panel used to turn the front panel meters on or off. 


Meter Display Node: A two-position switch behind the 


| front pane) used to set the display mode for the front 
| pane! meters. Display modes include dynamic range 


of the output signal in dB or output levels in dB. 


| Ground Lift A two-position back panel switch used to 


isolate the input phone jack and AC (chassis) grounds. 


| Reset: A two-position back panel switch usec to reset 


the AC mains circult breaker. 


| 2.4 Indicalors 


Enable: This indicator shows the on/off status of the 
unit's low-voltage power supply. 


Signal: Each channel has a signal indicator that flashes 


| to show audio output. 


106: Each channel nas an /OC indicator that flashes if 


| the output waveform differs from the input waveform 
| by 0.05% or more. The LEDs act as sensitive distor 


tion indicators to provide proof of distortion-jree per- 


| formance. in Parallel-Mono mode the channe! 2 /OC 


light stays on. 


QOODEP: Each channel has an ODEP indicator that snows 


| the channel's reserve energy status. Normally, the 


LEDs are brightly lit to show that reserve energy is 
available. In the rare event that a channel has no re- 
serve, its indicator will dim in proportion to ODEP lim- 
iting. 


ayRaWnIE hlangefevellk Meter: Each Channel | has a five- 


segment meter that displays either the dynamic range | 


of the output signal in dB or the output level in dB. 
(From the factory, the amplifier is set to display dy- 


namic range.) As dynamic range meters, they show | 


the ratio of peak to average power of each channel. 


As output level meters they show how high the output 


levels are relative to standard 1 KHz power. 


2.5 Input/Output 


input Connector: Two balanced ‘/4-inch jacks on the 


back panel and two balanced three-pin XLR connec- 
tors on the factory-installed P.LP-FX. 


Input Impedance: Nominally 10 K ohms, balanced. 
Nominally 5 K ohms, unbalanced. 


Input Sensitivity: Settings include 0.775 volts or 1.4 volts | 


for standard 1 KHz power, or 26 dB voltage gain. 
Output Connectors: Two sets of color-coded 5-way bind- 
ing posts for each channel (for connecting banana 
plugs, spade lugs or bare wire). 


Output Impedance: Less than 10 milliohms in series with 
2.5 microhenries. 


OG Output Offset: (Shorted Inout) +2 millivolts. 


2.6 Output Signal 


Slereg: Unbalanced, two-channe!. 


Bridge-Mono: Balanced, single-channel. Channel 1 
controls are active; channel 2 should be turned down. 


Parallel-Mono: Unbalanced, single-channel. Channel 
1 controls are active; channel 2 is bypassed. 


2.7 Protection 


ODEP: \f unreasonable operating conditions occur | 


which could stress the output circuitry, the ODEP cir 


cuit limits the output current level until safe operating | 


conditions exist. 


Transformer: Transformer overheating will result in a 


temporary shut-down due to a thermal switch in the | 


transformer primary. 


AP Burnout: Controlled slew-rate voltage amplifiers pro- | 


tect the unit against RF burnouts. 


input: Input overload protection is iiune shed at ae 


amplifier input to limit current. 


Turn On: The four second turn-on delay prevents dan- 
gerous turn-on transients. 


2.8 Construction 

steel chassis with durabie black finish, aluminum front 
panel w st super-gioss imron finish, Lexan overlay, and 
a specially designed flow-through ventilation system 
from front to side panels. 


Cooling: Convection cooling with assistance fram the 
computerized, on-demand proportional cooling fan. 


Dimensions: Standard 19 inch (48.3 cm) rack mount 
width (EIA RS-310-8), 7 inch (17.8 crn) height, 16 inch 
(40.6 cm) depth behind rnounting surface and 2.75 inch 
(7 cm) protrusion in front of mounting surface (see 
Fig. 2.1 below). 


SF in 
B72 om) 


fete ncernemeenmeeermmnmtannmnmiremeiomneriinninnaneenn $i Jy 
(48.8 em) 1a it 
3.6 orn} 


Figure 2.1: Studio Reference Dimensions 


Approximate Weight: Center of gravity is about 6 inches 
(18.2 crn) behind the front mounting surface. 


Studio Reference I: 60 pounds, 11 ounces 
(27. 6 kg) net; 74 pounds, 3 ounces (33.7 kg) 
shipping weight. 


Studio Reference IL: 56 pounds, 2 ounces 
(25.5 kg) net, 69 pounds, 10 ounces (31.6 kg) 
shipping weight. 
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The Studio Reference Amplifiers can be wired for 100 | 


VAC, 120 VAC, 200 VAC, 220 VAC or 240 VAC opera- 


tion. This is made possible by the use of a multitap | 
transformer for the high energy power supplies. Per- | 


form the following procedure and refer to Figures 3.1 


and 3.2 to convert the operating volilage. You may have | 
to order the approprate circuit breaker using the part | 


number listed in Figure 3.2. 


CAUTION: Because there Is a risk of electric shack, only | 
an experienced technician should attempl to alter the line | 


voliage configuration. 


plifier (held on by 8 screws). 


2. With the front panel toward you, locate the control | 
module (ront center) and the tab connectors (upper | 


rignt hand corner of module). 

3, Cul and remove the wire ties to access the jumpers 
and wires, 

4, Refer to Figure 3.1 and make the appropriate 
changes for the desired operating voltage. 

5. Install wire tles to dress the wires above the con- 
nections. 

6. Note the 60 Hertz/50 Hertz switch on the left hand 
side of the module and change, if necessary, for the 
operating line frequency. 

7, Refer to Figure 3.2 and change the Circuit Breaker if 
necessary. 


| 8. On the rear of the unit, change the line cord tag to 
1. Remove the top cover of the Studio Reference am- | 


read the correct voltage. This is on the iower right hand 
side of the rear panel, just above the serial tag. 
9. Reassembie the unit. 


SPECIFIC VOLTAGE WIRING 


| | VOLTAGE JUMPER 


p26—P14 
P26-—-P1S 
Pi4—P16 
P1S—P16 
| P15—P16 


ie 7 WP16 


20 AMP, C10193-8 


10 AMP, C10192-0 


Figure 3.2 Circuit Breaker Selection 
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This section of the manual explains the general op- 
eration of a Crown Stucio Reference power amplifier. 
Topics covered include Front End, Grounded Bridge, 
QDEP and others. Due to variations In design from 
vintage to vintage (and similarities with other Crown 
products) the theory of operation remains simplified. 


It should be noted that over time Crown makes im- 
provements and changes to their products for various 
reasons. This manual is up fo date as of the time of 
writing. For additional information regarding these 
amplifiers, refer to the applicable Technical Notes pro- 
vided by Crown for this product. 
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Figure 4.7 Simplified Studio Reference Block Diagram 
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4.2 Features 

Siudio Reference amplifiers utilize numerous Crown 
innovations, including grounded bridge and ODEP 
technologies. Cooling techniques make use of what is 
essentially air conditioner technology. Air lows bottom 
to top, and front to side. Air flows a short distance 
across a wide heatsink. This type of air flow provides 
significantly better cooling than the “wind tunnel” tech- 
nology used by many other manufacturers. Output 
transistors are of the metal can type, rather than the 
plastic case style. This allows for a significantly nigher 
tnermal margin for the given voltage and current rat- 
ings. All devices used are tested and graded to en- 
sure maximurn reliability. Another electronic technique 
used is negative feedback. Almost all power ampiif- 


vide stability, but Crown uses multiple nested feed- 
back loops for maximurn stability and greally improved 
damping. Studio Reference amplifiers have damping 
in excess of 20,000 in the bass frequency range. This 
feecback, along with our compensation and ultra-low 
distortion output topology, make the Crown Studio Ref- 
erence amplifier superior. 


Features specific to the Studio Reference include: A 
high power toroidal transformer; Computer controled, 
variable speed, whisper quiet fan; Built in AC power 


filter; Soft start circuit to control inrush current; Fullov- | 
| The inverted output fromm the VGS is fed to the non- 


| inverting input of the Error Amp op-amp stage through 


ervoltage and internal fault protection. This arnpii- 
fler can operate in either Bridged or Parallel Mono mode, 
as well as in Dual (stereo) mode. A sensitivity switch 
aliows selection of input voltage required for rated out- 
put. Level controls are mounted on the front panel and 
are of the rotary type. Front panel indicators let the 
user know the status of amplifier enable, ODEP, signal 
presence (SPI), and distortion (OC). Also included on 
the front panel is a five-segmet display for each chan- 
ne! which displays either dynamic range in cB or out- 
put level in dB. 


For additional details refer to the specification section, 
or to the applicable Reference Manual. 


4.3 Front End Operation 

The front end is comprised of three stages: Balanced 
Gain Stage (BGS), Variable Gain Stage (VGS), and 
the Error Amp. Figure 4.2 shows a simpiifiec diagram 
of the front end anc voltage amplification stages. 


4.3.1 Balanced Gain Slage (BGS) 


input to the arnplifier is balanced. The shield from the 
1/4" inputs may be isolated from chassis ground by 


Circuit Theory 4-2 


an RC network to interrupt ground loops via the Ground 
Lift Switch. Tne non-inverting (hot) side of the balanced 
input is fed to the non-inverting input of the first op- 


| amp stage. The inverting (negative) side of the bal- 


anced input is fed to the inverting input of the first op- 
amp stage. A potentiometer is provided for common 


| mode rejection adjustment (R512). Electrically, the BGS 


is at unity gain. (From an audio perspective, however, 
this stage actually provides +6dB gain if a fully bai- 


| anced signal is placed on its input.) The BGS is a non- 
| inverting stage. It’s output is delivered to the Variable 
| Gain Stage. 


| 4.3.2 Variable Gain Stage (VGS) 


From the output of the BGS, the signal goes fo the 


ers utilize negative feedback to control gain and pro- | VGS, where gain is determined by the position of the 


| Sensitivity Switch, and level is determined by the level 


control, VGS is an inverting stage with the input being 


| fed toits op-amp stage. Because gain after this stage 
| is fixed at 26 dB (factor of 20), greater amplifier sensi- 


tivity is achieved by controlling the ratio of feedback 
to input resistance. The Sensitivity Switch sets the in- 


| put impedance to this slage and varies the gain such 


that the overall amplifier gain is 26 dB, or is adjusted 


| appropriately for 0.775V or 1.4V input to attain rated 
| output. 


4.3.3 Error Amp 


an AC coupling capacitor (C100) and input resistor 


| (R101). Ampilfier outout is fed back via the negative 
| feedback (NFb) ioop resistor (R103). The ratio of feed- 


back resistor to Inout resistor fixes gain from the Error 


| Amp input to the output of the amplifier at 26 dB. Di- 
| odes (0108, D122) prevent overdriving the Error Amp. 


Because the Error Amp amplifies the difference be- 


! tween input and output signals, any difference in the 
| two waveforms will produce a near open loop gain 


condition which, in turn, results in high peak output 


| voltage. The output of the Error Amp, called the Error 
| Signal (ES) drives the Voltage Translators. 


| 4.4 Voltage Amplification 
| The Voltage Translator stage separates the output of 


the Error Amp into balanced positive and negative 


| drive voltages for the Last Voltage Amplifiers (LVAs), 
| translating the signal from ground referenced + 15V to 


«Voc reference, LVAs provide the main voltage ampli- 
fication and drive the High Side output stages. Be- 
cause there is a slight loss of gain in the translator 
stage, the gain after the translator is a factor of 25.2. 
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444 Voltage Translators 


A voltage Givider network splits the Error Signal (ES) | 
| the Last Voltage Amplifiers (LVAs) in a balanced con- 


into positive and negative drive signals for the bal- 
anced vollage translator stage. These offset reference 


voltages drive the input to the Voltage Translator tran- | 
sistors (0101, Q102). Anested NFb loop from the oul- | 


put of the ampifier mixes with the inverted signal riding 


on the offset references. This negative feedback fixes | 
gain and adds stability in the gain stages. The Voltage | 
Transiators are arranged in a common base conligu- | 
ration for a non-inverting signal with equal gain. They | 
shift the audio from the + 15V reference to VCC refer- | 


ence. Their outputs drive their respective LVA. 


Also tied into the Voltage Translator inputs are ODEP | 
limiting transistors (0100, @103} which also act as | 


muting transistors. The ODEP transistors steal drive 


as dictated by the ODEP circuttry or shunt the audio | 


as dictated by the fault circult. 


mae 


4.4.2 Last Voltage Amplifiers (LWAS) 
The Voltage Translator stage channels the signal to 


figuration. The +LVAs (105/104) and -LVAs (Q110/ 
141), with their push-pull effect through the Bias Servo, 
drive the fully complementary output stage. The LVAs 
are configured as common emitter amplifiers. This con- 
figuration provides sufficient vollage gain and inverts 
ihe audio. The polarity inversion is necessary to avoid 
an overall polarity inversion from input jack to outout 
jack, and it allows the NFbd loop to control Error Amp 
gain by feecing back ta its non-inverting input (with its 
polarity opposite to the output of the VGS). With the 
added voltage swing provided by the LVAs, the signal 
then gains current amplification through the Darlington 
emitter-lollower outout stage. 
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Figure 4.2 Simplified Amplifier Front End and Voltage Amplification Stages 
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4.5 Grounded Bridge Topology 
Figure 4.3 is a simplified exarnple of the grounded 
bridge output topology. It consists of four quadrants 
of three deep Darlington (composite) emitter-follower 
stages per channel: one NPN and one PNP on the 
High Side of the bridge (driving the load), ana one 
NPN and one PNP on the Low Side of the bridge (cor- 
trolling the ground reference for the rails). The output 
stages are biased to operate class AB+B for ultra low 
distortion in the signal zero-crossing region and high 
efficiency. 


4.5.1 High Side (HS) 


The High Side (HS) of the bridge operates much like a | 


conventional bipolar push-pull output configuration, As 
the input drive vollage becomes more positive, the 


HS NPN conducts and delivers positive voltage tothe | 


load. Eventually the NPN devices reach full conduc- | and -Vcc from the same bridge rectifier and filter as a 


| total diference in potential, regardiess of their voltages 


tion and +Vcc is across the load. At this tne the HS 


PNP is biased off. When the drive signal is negative 


going, the HS PNP conducts to deliver -Vcec ta the loac 
and the HS NPN stage is off, 


The output of the +LVA drives the base of the predriver 


two parts of the three-deep Darlington and are biased 
class AB. They provide output drive through the bias 
resistor, bypassing the output devices, at levels be- 


predriver and driver provide phase shift compensa- 
tlon and limit driver base current to safe levels. Output 
devices are biased class B, just below cutoff. At about 
1OOmW output they switch on to conduct high current 
to the load. Together with predriver and driver, the out- 
pul device provides an overall class AB+B output. 


The negative half of the HS is almost identical to the 
positive half, except that the devices are PNP. One 
difference is that the PNP bias resistor is slightly greater 
in value so that PNP cutout devices run closer to the 
cutofl level under static (no signal} conditions. This is 
because PNP devices require greater crive current. 


HS bias is reguiated by 018, the Bias Servo. O18 is a 
Vbe multiplier which maintains approximately 3.2V Vce 
under static canditions. The positive and negative 
halves of the HS output are in parallel with this 3.2V. 
With a full base-emitter on voltage drop across 
predrivers and drivers, the balance of voltage results 
in approximately .2V drop across the bias resistors in 
the positive half, and about .SV acrass the bias resis- 
ior in the negative half. Q18 conduction (and thus bias) 
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| is adjustable. 


| A diode string prevents excessive charge bulld up 


within the high conduction output devices when off. 


| Flyback diodes shunt back-EMF pulses from reactive 
| loads to the power supply to protect output devices 


frorn dangerous reverse voltage levels. An output ter- 
minating circuit blocks RF on output lines from enter- 


| ing the amplifier through its outout connectors, 


| 4.5.2 Low Side (LS) 


The Low Side (LS) operates quite differently. The power 


| supply bridge rectifier is not ground referenced, nor is 


the secondary of the main transformer. in other words, 
the high voltage power supply floats with respect to 
ground, but + Vcc rernain constant with respect to each 
otner. This allows the power supply to deliver +Vcc 


with respect to ground. The Ls uses inverted feed- 
back from the HS output to contro! the ground refer- 


| ence for the rails (+Vcc). Both LS quadrants are ar 
| ranged in a three-deep Darlington and are biased 
| AB+B in the same manner as the HS. 

device. Together, the predriver and driver form the first | 

| When the amplifier output swings positive, the audio 
| is fed to an op-amp stage where it is inverted. This 


inverted signal is delivered directly to the bases of the 


low about 100mW. An RLC network between the | positive (NPN) and negative (PNP) LS predrivers. The 


| negative drive forces the LS PNP devices on (NPN 
| off). As the PNP devices conduct, Vce of the PNP 


Darlington drops. With LS device emitters tied to 


| ground, -Vec is pulled toward ground reference, Since 
| the power supply is not ground referencec (and the 
| total voltage from +Vec to -Vcc is constant) +Vcc is 


jorced higher above ground potential. This continues 


| until, at the positive amplifier output peak, -Vcc = OV 
| and +Voc equals the total power supply potential with 
| a positive polarity. In the Reference 1, for example, 


the power supply produces a total of 144V from rail to 


| rail (#72VDC measured from ground with no signal), 
| therefore, the amplifier output can reach a positive peak 
| of +144V. 


| Conversely, during a negative swing of the HS output 
| where HS PNP devices conduct, the op-amp would 
| output a positive voltage forcing LS NPN devices to 
| conduct. This would result in +Vcc swinging toward 


ground potential and -Vce swinging further from 


| ground potential. At the negative amplifier output peak, 


+Voc = OV and -Vcc equals the total power supply 


| potential with a negative polarity. Using the same ex- 
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ample as above, a 144V supply would allow a nega- 


tive output peak of -144V. in summary, a power sup- | 


ply which produces a total of 144VDC rail to rail (or 


+/2VDC statically) is capable of producing 288V | 
peak-to-peak at the amplifier output when the | 


grounded bridge topology is used. 


The total effect is to deliver a peak to peak voltage to | 


the speaker load which is twice the voltage produced 
by the power supply. Benefits include full utilization of 


the power supply (it conducts current during both | 
halves of the output signal; conventional designs re- | 


quire two power supplies per channel, one positive 


and one negative), and never exposing any output | 
device to more than half of the peak to peak output | 


voltage (which does occur in conventional designs). 


Low side bias is established by the same method as | 
high side bias. QOO is the bias transistor. Bias is ad- | 


justable via potentiometer. Flyback diodes perform the 


same function as the HS flybacks. The output of the | 


..S is tied directly to chassis ground via ground strap, 


4.6 Output Device Emulation Protection (ODEP) 


To further protect the output stages, a specially devel- | 


oped ODEP circuit is used. It produces a complex 


analog output signal. This signal is proportional to the | 


always changing safe-operating-area margin of the 


HIGH SIDE 
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output transistors. The ODEP signal 
age Translator stage by removing drive that may ex- 
ceed the safe-operating-area of the output stage. 


ODEP senses output current by measuring the voit- 
age cropped across LS emitter resistors. LS NPN cur- 
rent (negative amplifier outpul) and +Vec are sensed, 
then multiplied to obtain a signal proportional to out- 
put power. Positive and negative ODEP voltages are 
acjustablie via two potentiometers. Across +ODEP are 
a PTC and a thermal sense (current source). The PTC 
is essentially a cutoff switch that causes hard ODEP 
limiting if heatsink ternperature exceeds a safe maxi- 
mum, regarcdiess of signal level. The thermal sense 
device causes the differential between +ODEP and ~ 
ODEP to decrease as heatsink temperature increases. 
An increase in positive output signal into a load will 
result in -ODEP voltage dropping; an increase in nega- 
tive output voltage and current will Cause +ODEP volt- 
age to drop. A complex RC network between the 
+ODEP circultry is used to simulate the thermal barri- 
ers between the interior of the output device die (im- 
measurable by normal means) and the time delay from 
heat generation at the die until heat dissipates to the 
thermal sensor. The combined effects of therrnal nis- 
tory and instantaneous dynamic power level result in 
an accurate simulation of the actual thermal condition 
of the output transistors, 


Load oe 
(speaker) 
Sa inverting Op-amp : 
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Figure 4.3 Simplified Grounded Bridge 
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4.7 Control Circuitry 
The Reference ampiifiers have fault protect circuitry 


off transients. At the heart of this circuitry is the win- 
dow comparator U102. The fan control circuit moni- 
tors the thermal conditions, via the ODEP circuit, and 
regulates the fan speed accordingly. 


4.7.7 DC/LF Protect 
The amplifier output signal is passed through a low 
pass filter (R164, C119, R186 and C107) to the win- 


dow comparator (J102). If the DC component ex- | 
| the AC supply for the fan. 


ceeds a predetermined level, the output of the com- 
parator (pins 1 and 2) goes low. The result is Ui02 
pin 13 going to a high state which turns on the muting 
transistors and disables the high energy supply by 
opening the relay K2. 


4.7.2 Fault Cireult 

The fault circuitry is designed to mute the aucio and 
disabie the high energy supply in the event of an out- 
put fault. A faultis defined as any time in which the 
output semiconductors, in both the negative and posi- 
tive sections, draw excessive currents. 


The low side of bridge fault detection consists of 0128, 
Qi29 and Q130. If both NPN and PNP output devices 
are conducting excessive currents, the outout of U102 
(pin 13) is forced high. This disables the high energy 
supply and mutes the audio path, 


The nigh side of bridge fault detection consists of 
Q126, Q127 and U101. This circuit compares the NPN 
and PNP drive to the feedback signal, giving a repre- 


sentation of output device current. If excessive cur | 
| energy, secondary windings, one for each channel, 


rent occurs, the window comparator U102 is triggered 
through the opto isolator U101. 


4.7.3 Turn On Delay 

During power up, the capacitor C110 is charging, 
which causes the non-inverting input (pin 10) of U102 
to be low and the output (pin 13) to be high. With pin 
13 high, the high energy rails are disabled by the re- 
lay K2, and the audio is muted by the muting transis- 
tors. After approximately 4 seconds, C110 is fuily 
charged and pin 10 is pulled high, thus causing pin 
13 to go low and the arnplifier to come out of standby. 


4.7.4 Fan Control 

The Fan Control Signalis taken from the positive ODEP 
bias voltages. Both channel 1 and channe! 2 ODEP 
voltages are combined to create the fan control sig- 
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nal. As the output transistor/heatsink increases in tem- 


| perature, the ODEP voltage level will drop from 


to guard against dangerous DC voltages and turnon/ | +10VDC to near OVDC. If there is a drop in one or 


both ODEP voltages it will cause the fan control sig- 
nai to change. The fan control signal starts out around 


| -12.5VDC, and alter complete ODEP limiting, ends 
| up at +12.5VDC. This voltage is fed into the inverting 


input of the op-amp U1B. The initial output of U1B Is 


| high (4+24V), and as the fan control signal becomes 
| more positive, this output will become low, thus turn- 


ing on the fan accordingly. The output of U1B drives 
U4, an opte-triac, which in turn drives Q4, a triac in 


| The Gating Signalis fed into the non-inverting input of 
| the op-amp U18. This gating signal is a product of 
| UTA, Q3, and the Fan Enable signal from the display 


module. C12 and R19 form an RC timing circuit that, 


| from the +15V supply, begins to charge. U1A moni- 
| tors the line vollage wave form and is a OV crossing 
| detector. Every time the line waveform crosses OV, Q3 
| is turned on and discharges C12. This causes a ramp- 
| ing type waveform. The higher positive portion of the 
| waveform is used to turn off the opto-triac, even when 
| tne fan control signal itself is of a value to turn on the 
| fan. Therefore, the fan control current has a duty cycle. 


| The Fan Enabie signal comes from the display mod- 
| ule and dolds the Gating Signal high when the ampii- 
| fier is in standby. Therefore the fan will not turn when 


the amplifier is in standby. 


| 4.8 Power Supply 


Al the heart of the power supply Is 4 multi-tap torroidal 
power transformer. There are two ungrounded, high 


and there is one low voltage winding for the 24V sup- 
plies. There is also a thermal cut off switch built into 


| the transformer which will disable the secondary wind- 
| ings in the event of the transformer overheating. 


| 4.8.7 AC Line Filter 
| D24 and D25 are in the AC primary. They are wired 
| such that they null out any DC component in the AC 


power. This is done because the torriodial transformer 


| may develop a mechanical buzz if there is any DC 
| shift in the AC waveform applied to the transformer 


primary, 


| 4.8.2 Soft Start 


Due to the high inrush current that is possible with the 
torroidal transformer, a Soft Start Circuit nas been in- 


Fev. O Studio Reference Service Manual 


corporated into the amplifier. 
transformer to be energized before full power is ap- 


plied to it. When power is first applied to the amplifier, | 
K1 is open, and power is applied to the transformer | 
through the PTC R1. As current is drawn through R1 it | 


heats up and the resistance lowers. This allows the 


power to the transformer to ramp up. When the 24V | 
supply is enough to energize the relay K1, it closes | 
| 4.9.3 Signal indication 


and power is applied cirectly to the transformer. 


4.8.3 Over Voliage Protection 
UID serves as a window comparator for the purpose 


of over line voltage control. In the event that the line | 
voltage exceeds 10% over the rated line vollage, the | 


high energy power supplies are disabled. R? sup- 
plies the regulated + 15V to pin 10 af UID and serves 


as the window reference level. With pin 10 In control | 
of UID, the output (pin 13) has a logic low which is | 
applied across D13 and D14. This prevents conduc- | 
| With the switch $1 in the Dynamic position, this recti- 


ton and allows Q1 to remain on, which thus allows K2 
fo remain energized 


Resistors H3, H4, RS and RG serve as a resistor drop- | 
ping network from the unregulated +24V supply to | 


ground. As the line voltage increases, the unregulated 
supply wil increase. The voltage level on the wiper of 


R4 is applied to Pin 11 (non-inverting input). When the | 
level exceeds the window level of pin 10, the circuit | 


switches states. This allows 013 and D14 to conduct, 
placing a logic high on the base of O1. This, in turn, 
biases off Q1 and de-energizes Ke. 


4.9 Display Circuitry 


4.9.1 10C 
USA and USB serve as a voltage comparator with R13, 


Ri5 and W417 as the resistor dropping network. Pin 7 | 
has a window level of +7V and pin 4 has a window of | 


-7V, USA and USB have a logic high which turns off 
Q1 and the 1OC LED E1. When the error signal from 


the error amp appears, the 7V window is overcome | 
and swichnes the state of USA and USB. O1 is then | 


biased on and the IOC LED, E14, illuminates. The ca- | © 
display balance between the two channels of the arn- 


pacitor C27 makes sure the LED is it long enough for 
the human eye to see i 


4.9.2 ODEP 


U1D on the display module is the current source for | 


the ODEP LED E15. Under norma! operating condi- 
tions pin 14 of U1D Is a negative vollage. This allows 
D7? to conduct and E715 to illuminate. As the ODEP 


signal drops to the point where ODEP limiting takes | 


place, Pin 14 becomes less negative and the LED 
begins to fade. 


U5C is a comparator and switches its output high when 
the channel is in standby. This keeps D7 from con- 
ducting and the LED from illuminating when the chan- 
nel is in standby. 


Incorporated on the display module are three modes 
of signal indication. 


SPI (Signal Presence indication) 

UIA and D3 serve to rectify the amplifier output sig- 
nal. U1B takes this rectified signal and drives the LED, 
ES, which illuminates any time there is signal present 
al the output of the amplifier channel. 


Dynamic Range 


fied audio signal is placed on the inverting inputs of a 
sequence of window comparators. This signal is recti- 
fied but unfiltered, therefore it contains the peak value 
of the audio waveform. U3C, U3D, U5A, U5B and USD 
serve as the current sources for the five Dynamic 
Range LEDs. R29, R31, R33, R35, R37 and R39 pro- 
vide a resistor dropping network for the inverting in- 
puts to the LED drivers, 


This same rectified signal is placed on the non-inveri- 


ing inputs via the filtering function of C3 and the op- 


| amp, U1C. This filtered signal is of an RMS value. With 
| the non-inverting inputs receiving the RMS value, and 


the inverting inputs receiving the peak value, the out- 
put of each LED comparator equals the dynamic 
range of the signal. 


Output Level 

With the switch, S1, In the Level position, the peak 
signal is still placed on the inverting inputs of the corn- 
parator drivers. A small DC level is placed on all of the 
non-inverting inputs. This DC level serves as a call- 
brated reference for comparators. R78 calibrates the 


plifier, 
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o.1 General Information 

The following test procedures are to be used to verify 
operation of this amplifier DO NOT connect a load or 
inject a signal unless directed to do so by the proce- 
dure, These tests, though meant for verification and 
alignment of the amplifier, may also be very helpful in 


troubleshooting. For best results, fests should be per- | 


formed in order. 


All tests assurne that AC power is fram a regulated 


120 VAC source. Test equipment includes an oscillo- | 


scope, a DMM, a signal generator, loads, and 1.M_D. 
and 1.H.D. noise test equipment. 


5.2 Standard initial Conditions 

Level controls fully clockwise. 

Stereo/Mono switch in Stereo. 

sensiivity switch in 26 cB fixed gain pasition. 

if is assumed, in each step, that ine conditions of the 


amplifier are per these initial conditions unless other- | 


wise specified. 


5.3 DC Offset 

Spec: O VDC, +2 mv. 

initial Ganditions: Controls per standard, inputs shorted, 
Procedure: Measure DC vollage at the output connec- 


tors (rear panel). There is no adjustment for output off- | 


set. I spec is not met, there is an electrical maifunc- 
tion. Slightly out of spec measurement is usually due 
to U104/N204 out of tolorance. 


5.4 Output Bias Adjustment 

Spec: S00 to 320 mMVDC. 

initial Conditions: Controls per standard, heatsink tem- 
perature less than 40°C. 

Procedure: Measure DC voltages on the outout mod- 
ule across RO2, adjust R26 if necessary. Measure DC 
voltages on the output module across R21, adjust A23 
if necessary. Repeat for second channel. 


3.9 ODEP Voltage Adjustment 

Spec: Bias Per Chart, +0.1V DC. 

Initial Conditions: Controls per standard, heatsink at 
room temperature 20 to 30°C (68 to 86°F). Note: This 
adjustment should normally be performed within 2 
minutes of turn on from ambient (cold) conditions. If 
possible, Measure heatsink temperature: if not, mea- 
sure ambient room temperature. Use this information 
when referencing the following chart. 


68 200 ~10.26 10,26 
7024.4 -10.20 10.20 
72 «222 = ~10.14 10.14 
74 233 ~-10.09 10.09 
76 «= 24.4 10.08 10.03 
77 =. 25.0 -10.00 10.00 
78 266 -997 9.97 
80 267 ~9.91 9.91 
82 278 -9.86 9.86 
84 289 ~-9.80 9.80 
8 ©6300. -9.74 9.74 
| 88 31.4 -9.69 9.69 
| 9 322 -9.63 9.63 
92 333 -957 9.57 


| O4 344 ~9.51 9.51 


| -ODEP Procedure: Measure pin 3 of J500 and, ifneces- 


sary, acjust R127 fo obtain V _.... as specified above. 
Measure pin 3 of J700 and, if necessary, adjust R221 
to obtain Vn... a8 Specified above. 

+ODEP Procedure: Measure pin 4 of JS00 and, if neces- 
sary, adjust R132 to obtain V_..., as specified above. 
Measure pin 4 of J700 and, if necessary, adjust R232 
to obtain Vn... a8 specified above. 


5.6 AC Power Draw 

Spec: 70 Watts maximum quiescent. 

Initia! Conditions: Controls per standard. 

Procedure: With no input signal and no load, measure 
AC line wattage draw. If current craw is excessive, 
check for high AC line voltage or high bias voltage. 


5.7 High Line Cutout 

Spec: Unit goes into standby when the AC line voltage 
goes 10% to 12% above nominal. 

initial Gonditions: Controis per standard. 

Procedure: No load, no signal. Bring up AC line volt- 
age with a variac 10% to 12% high. For 120VAC units 
inis i8 132VAC to 134.4VAC. Unit should go inte 
standby. Adjust R4 on the control module if neces- 
sary. 


5.8 Comman Mode Rejection 

Spec: > 70 dB at 1 kHz. 

initial Genditians: Controls per standard. 

Procedure: No load. Inject a 0 dBu (.775VRMS), 1 kHz 
sine wave into each channel, one channel at a time, 
with inverting and non-inverting inputs shorted to- 
gether. Adjust R572 (Chi) and R612 (Ch2) for less 
inan 4.9MVRMS (-44 dBu) at the amplifier output. 
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5.9 Voltage Gain 
Spec 26d8 Gain: Gain of 20.0 +3%. 
Spee 0.775V Sensitivity: REF | —-Gain of 100.65 43%. 
REF | —Gain of 68.28 +3%. 
Spec 1.4V Sensitivity: REF | —-Gain of 55.71 43%. 
REF tl —Gain of 37.80 +3%. 
initial Conditions: Controls per standard. 
26 dB Procedure: Inject a 0.775 VAC 1 kHz sine wave 
with the Sensitivity Switch in the 26 dB position, Mea- 
sure 15.5 VAC +0.5 VAC at the amplifier output. 


0.775 Procedure: inject a 0.775 VAC 1 kHz sine wave | 
with the Sensitivity Switch in the 0.775V position, REF 


| measure 78 VAC, +2.3 VAC, at the amplifier output. 
REF |] measure 52.9 VAC, =1.6 VAC, at the amplifier 
output. 

1.4V Procedure: Inject a 1.4 VAC 1 kHz sine wave with 


the Sensitivity Switch in the 1.4V pasition. REF | mea- | 


sure 78 VAC, 22.3 VAC, at the amplifier output. REF II 
measure 52.9 VAC, +1.6 VAC, at the amplifier output. 


5.10 Level Controls 

spec: Level controlled by level controls. 

initial Conditions: Controls per standard. 

Procedure: No Load. Inject a 1 kHz sine wave. With 
level controls fully clockwise you should see full gain. 


As controls are rotated counterciockwise, observe simi- | 


lar gain reduction in each channel. When complete, 
return level controls to fully clockwise position. 


3.11 Current Limit 

Spec: REF | -—Current limit at 43 amps, +3 amps. 
REF If —Current limit at S30 amps, +3 amps. 

initial Conditions: Controls per standard. 

Procedure: Load each channel to 1 Ohm. Inject a 1 

kHz differentiated (or 10% duty cycle) square wave. 

See Figure 5.1. Increase output level until current lim- 

iting occurs. Refer to Figure 5.2 for wave form. 

REF | will limit (clip) at 43 volt peak, +3 volts. 

REF H will limit (clip) at 30 volt peak, +3 voits. 


Figure 5.7 Differentiator Circuit 
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Figure 5.2 Differentiated Square Wave 


Wave 


& 10 kHz Square 


| Spec: REF | —23 23 V/US. 


REF if —19 +3 V/US. 
initial Conditions: Controls per standard. 


| Procedure: Load each channel to 8 ohms. Inject a 10 


KHz square wave at a level of 2 to 5 volts below clip. 
Observe the slope of the waveform and calculate the 


| slew rate. Any ringing must cie out in jess than 1/4 of 
| the period, and its amplituce must be less then 2% of 
| the waveform amplitude. See Figure 5.3. 


; 


Figure 5.3 10 kHz Square Wave 
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| Procedure Short: Inject a 60 Hz sine wave. REF | out- 
| putlevel = 40 VAC. REF tl outout level = 28 VAC. After 
establishing signal, short the output for 10 seconds. 


5.13 Crosstalk 
Spee: -GOdB at 20 kHz. | 
initial Conditions: Controls per standard. Terminate in- | 
put of channel not driven with 600 ohms. 

Procedure: & ohm load on each channel. Inject a 20 
kHz sine wave into the channel 1 input and increase 
output level to full power (REF 1=78 VAC, REF Hl =&2 | 
VAC). For REF | measure less than 78 mVAC at the | 
output of channel 2. For REF il measure less than 52 
mVAC at the output of channel 2. Repeat by injecting 
the signal into channel 2 and measuring channel 1. | 


5.14 Output Power 

For 120V GOHz units: 

Spec al 8 Ohm Slereo: REF | 2 780W at 0.02% THD. 
REF tl = SS5W at 0.02% THD. 

Spec al 4 Ohm Stereo: REF | = 1160W at 0.02% THD. 
REF |} a S5SW at 0.02% THD. 

Far international 50Hz units: 

Spec at @ Ohm Steree: REF | = 750W at 0.1% THD. 
REF il 2 S55W at 0.1% THD. 

spec at 4 Ohm Stereo: REF i 2 1095W at 0.1% THD. 
REF ll = S535W at 0.1% THD. 

initia! Conditions: Controls per standard. 

Procedure: Load each channe! to 8 ohms. Inject a 1 | 

kHz sine wave anc measure output power, at speci- | 

fied THD, with both channels driven. 

Next, load each channel to 4 ohms. Inject a 1 kHz sine 

wave and measure output power, at specified THD, | 

with both channels driven. 


5.15 | 
Spec: No oscillations. Safe with all types of loads. 
initial Conditions: Controls per standard. 
Procedure Capacitive: Load each channel to 8 chmsin | 
parallel with 2 uF. Inject a 20 kriz sine wave, REF | | 
output level = 45 VAC, REF II output level = 30 VAC. 
Drive load for 10 seconds. No oscillations. | 
Procedure Inductive: Load each channel to 8 ohms in | 
parallel with 159 uHenries. Inject a 1 KHz sine wave. | 
REF | output level = 36 VAC. REF Il output level = 28 
VAC. See Figures 5.4 and 5.5 for typical waveform 
shapes. Test duration is 5 seconds. 
Procedure Torture: Loac each channel with the primary | 
(fed and black leads) of a PSU transformer (D 7040- | 
5). Inject a 20 Hz sine wave into each channel. REF | 
output level = 40 VAC. REF | output level = 37.5 VAC. 
Observe 3 to 7 flyback pulses in both polarities. Test Figure §.5 inductive Load Warm 
duration is 10 seconds. See Figure 5.6 for typical " 
wavelorm shape. 


Figure 5.4 Inductive Load Cold 
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Figure 5.6 Torture Test Waveform 


o.16 ODEP Limiting 


Spec: No oscillation on ODEP Limiting wave form. 


ODEP LED dims and is out as the arnpiifier starts ODEP | 
| Procedure: No load. inject a 1 kHz sine wave into both 


limiting. Either channel controls limiting in Parallel Mono 
Mode, 

initial Conditions: Controls per standard; rag or other 
obstruction blocking fan so that it does not turn. 
Procedure: Load the amplifier to 4 ohms on each chan- 
nei. Imiect a sine wave with the same frequency as the 
AC power line. REF | output level = 40 VAC. REF Il 
output level = 28 VAC. After a few minutes observe a 
wave form similar fo Figure 5.7. Remove the input sig- 
nal from both channels and allow the amplifier to coal 
for a few minutes. Switch the arnpiifier to Paraile) Mono 
and remove the load from channel 1. inject the signal 
into channel 1 and observe that ODEP limiting occurs 
at the output of both channels. Remove the load fram 
channel 2, and install the load on channel 1. Again, 
observe that both channels limit. Return all amplifier 
contrais to standard initial conditions. Remove the fan 
obstruction. 
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Figure 5.7 ODEP Limiting Waveform 


| 5.17 Mute and Turn On Delay 
| Spec: Clamps signal; 3 to 5 second turn on delay. 


initiai Conditions: Controls per standard. 


channeis. Observe the cutput signal with an oscillo- 
scope. Turn the amplifier off with the front panel switch. 


| The amplifier should clarnp the signal, not allow it to 


decay with the power supplies. Turn the amplifier back 
on and observe the 3 to 5 second delay before it comes 


| back out of stancby. Note that both channels may not 
| come out of standby al the exact same time. 


| 5.18 Low Frequency Protection 
| Spee: Amplifier mutes for low frequency. 


initlal Conditions: Controls per standard. 


| Procedure: No load. Inject a 0.5 Hz 12 volt peak-to- 
| peak square wave, ora 1 Hz 17 V peak-to-peak sine 


wave into each channel, one channel at a time, and 


| verify that the channel driven cycles into standby. Once 
| in standby, it will try to cycle out of standby every 3 to 


5 seconds. 


Rev O 
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5.19 Signal to Noise Ratio 
Spee: REF | 120 dB, A weighted. 

REF {1117 dB, A weighted. 
initial Conditions: Controls per standard. Short inputs. 
Procedure: Loac each channel to 8 chms. For REF | 
measure less than 78uV at the output of each chan- 
nel. For REF il measure less nan 74yV at the output 
of each channel. 


5.20 intermodulation Distortion 

Spec at 0 dB Output (Full Power): 0.005%. 

Spec at -35 dB Output: 0.02%. 

initial Conditions: Controls per standard. 

Procedure: Load each channel to & ohms. Inject a 
SMPTE standard IM signal (60 Hz and 7 kHz sine wave 
mixed at 4:1 ratio). For REF i set the 60 Hz portion of 
the sine wave for G2 volts RMS output. For REF {i set 


output. Set the 7 kHz portion to 25%. With an IM ana- 


lyzer measure less than 0.005% IMD. Hepeattestat- | 


35 dB and measure less than 0.02% IMD. 


5.21 LED Functions 


Enable LED: On when power is applied and front panel | 
| Meter Switeh: On. 


switch is engaged, 
Signal LED: On with signal at output of amplifier. 


10C LED: On when THD reaches approximately 0.05%. | 


ODEP LED: Dims and goes out as the amplifier startsto | Power: Off. 


ODEP limit. 


5.22 Display Sel-Up 

Spec: Ladder dispiays balance each other: indicators 
iluminate at output vollages per chart below. 

initial Conditions: Controls per standard. Meter Mode 
Switch in the Output Level position. 


Procedure: With the display set to read output level in- | 


jecta 1 kHz sine wave into both channels of the armpli- 


fier. Adjust the level so that the -10 dB LEDs pulse on | 


and off. Adjust R78 on the display board until the Ch 1 
and Ch 2-10 dB LEDs pulse at the same frequency. 


Note: The complete front panel needs to be disas- | 


sembled in order to access the display board. 


Next, verify that each indicator illuminates per the chart | 


below, 

Level indicator Quiput Voliage 
~20 06 6.95 - 8.75 VAC 
~15 dB 12.36 - 15.56 VAC 
~1O dB 21.90 - 27.67 VAC 
~§ JB 39.09 - 49.21 VAC 

0dB 69.51 - 87.51 VAC 


| 


i 


5.20 Turn On Transients 
Spee: No dangerous transients. 

initial Conditions: Controls per standard. 

Procedure: From an off condition, turn on the amplifier 
and monitor the output noise at the time of turn on. 
Note: Turn on noise may increase significantly if the 
ampliier is cycled off and on. 


5.24 Turn Off Transients 

Spec: No dangerous transients. 

initial Gondifions: Controls per standard. 

Procedure: From an or condition, turn off the amplifier 
and monitor the output noise at the time of turn off. 
Note: Turn off noise may increase significantly if the 
amplifier is cycled off and on. 


| §.25 Post Testing 
the 60 Hz portion of the sine wave for 41 volts RMS | 


After completion of testing, if ail tests are satisfactory, 
the ampiifier controls should be returned to the posi- 
tions required by customer. If conditions are unknown 


| or unspecified, factory settings are as follows: 


Level Controls: 9 to 11 O'Clock. 
Sensitivity Switeh: 0.775V U.S., 1.4V International. 
Sterea/Mane Switeh: Stereo. 


Meter Mode Switeh: Dynamic. 
Ground LIM: Lit. 
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7.1 General information 

This chapter contains illustrations and parts lists for 
the Studio Reference amplifiers. The parts lists in this 
chapter are for all mechanical parts and parts not in- 
cluded on a module (circuit board). Chapter 8 con- 
tains artwork and parts lists for all modules. 


7.2 Standard and Special Parts 

Many smaller electrical and electronic parts used in 
the Studio Reference amplifiers are stocked by, and 
available from, electronic supply houses. However, 
some electronic parts that appear to be standard are 
actually special. A part ordered from Crown will as- 
sure an acceptable replacement. Structural iterns such 
as covers and panels are available only from Crown. 


7.3 Ordering Paris 


When ordering parts, be sure to give the amplifier | : 
’ | 7.6 illustrated Parts Lists 


| Contained within this section are the illustrated parts 
| lists for the Studio Reference | and Ht amplifiers. The 
| electrical and electronic parts in the assembly draw- 


model and serial number and include a description 
and Crown Part Number (CPN) from the parts listing. 
Price quotes are available on request. 


7.4 Shipment 

Shipment will be normally made by UPS or best other 
method unless you specify otherwise. Shipments are 
made to and from Elkhart, IN, only. Established ac- 


counts with Crown will receive shipment freignt pre- | 
paid and will be billec. All others will receive shipment | 


ona C.0.D. or pre-payment (check or credit card) 
basis. 


Crown 
Parts Department 


dd 
ox 1000 
Elkhart, IN USA 46515-1000 


Shipping Address: 
Pant 2 SAW. 


1718 W, Mishawaka Rid. 
Elkhart, IN USA 46517 


Phone: (219) 294-8200 
Toll Free: (800) 342-6939 
FAX: (219) 294-8124 


7.5 Terms 
Normal terms are pre-paid, Net-30 days appiies to only 
those firms having pre-established accounts with 


| Crown. If pre-paying, the order rnust be packed and 


weighed before a total bill can be established, after 


|} which an amount due will be issued and shioment 


made upon receipt of pre-payment. New parts re- 


| turned for credit are subject to a 10% re-stocking fee, 
| authorization from the Crown Parts Department must 


be obtained before returning parts for credit. 


The Crown Parts Deparirnent is not a general parts 


| warehouse. Parts soid by Crown are solely for servic- 


ing Crown products. 


Part prices and availability are subject to change with- 
out notice. 


ings are referred to by Crown Part Number (CPN), and 


| Quantities used are indicated. Those parts are also 
| shown in the circuit schematics (chapter 6), and are 
| identified there by circuit designation. 


a 
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Figure 7.7 Front Panel Parts 


Not Shown 


| Part # (CPN) 


Description 
Screw, 8-32 x .75 FLTHD 
End Cap 
Handle 
Screw, 8-32 x 0.5 FLTHD 
Main Chassis 
Holder, Cable Fishpaper 
Screw, 6-32 x .312PNHDT15 
#8 Star Washer 


| DPDT On/Off Push Button Switch 


Screw, 6-32 x 3/8 PNHD Tri 
Screw, 4-40 x .375 
ocrew, 6-32 x .3125 
Display Module, REF | 
Display Module, REF | 
Pot, 5K ohm Linear 31 Det. 
isolator, LED Foam 
Display Bracket 
Front Panel, Top Extrusion 
Overlay, REF | 
Overlay, REF | 
Alr Filter 
Screw, 8-32 x .37 RDHD 
#8 Star Washer 
Front Panel, Bottom Extrusion 
Finger Guard 
Knob 
Set Screw, 6-32 x 15 


Screw, 8-32 x .5 PNHD Taptite 


Push Button 


| 


A10091-70812 


A10091-70808 


ATO0B6- 10605 


AT0086- 70806 


A107 10-70808 


TOVO1-1 
107102-1 


r12875-5 
F11564-6 
C9491-9 
AV0094-5 
Ci01g1-3 
C104510 
C5961-5 


Q43018-3 
243312-0 
CB401-9 
F1178?7-3 
M21435-9 
407 700-1 
D 8669-0 
D 8647-6 
0 8763-1 


A10094-5 
101099-7 
F12876-3 
0 8466J0 
© 6005-0 


DB2219 


Mandiles 


| Display Brkt | 


Covers, etc. 


| On/Off Switch | 


Display 


Bim Extrusion 


Sub Front 


Level 


| Level Knobs | 


Handles 
On/Off 


Parts Information 7-3 


Studio Reference Service Manual Rev. O 


tea viinnnpnnpeeen 


Figure 7.2 Top Main Assembly Parts 
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Description 


Cover 
Screw, 6-32 x 312 
Control Module, REF | 
Control Module, REF | 
Screw, 6-32 x .625 Skt Cap 
Fan 
Capacitor Assembly 
Back Panel Assembly 
Washer, #6 int. Star, Black 
Top Shield Fin Guard 
Output Assembly 
Silpad 
Screw, 6-32 x 3/8 PNHD Tri 


Part # (CPN) 


ttn 


F12873-0 
C 9491-9 
O43450-8 
QA43 183A3 


A10092-10610 


C 7858-1 


a data 


AV0094-3 
F1 1697-4 


C10451-0 


Top/Bottom 


Mounts Fan 


|See Page 7-13] 
| See Page 7-9 | 


See Page 7-11 | 
| See Page 7-11 | 


| Covers, etc. | 
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| Part # (CPN) 


em # | Deseription 


Main Board 


1 Screw, 8-18 x 1.375 PNHD A10109-10822 | 2 
| Nylon Washer D4137-2 | Fed 
Main Module : | 1 | See Sec. 8 
spacer, .875 Toggle Nut Plastic C 6873-1 : 2 | 
Board Support, 7/8 Lock C 7862-3 2 | 
Screw, 6-32 x 312 Pan Hd. T15 | C 9491-9 | 12 2 
Clamp, T0-220/T0-3P |S s(8800-2 Fog | 
| Output Assembly | oe | 2 | See Page 7-11 | : 
Screw, 6-32 x .56 Washer Head T15| A10315-1 | 24 | | 
Outout Pad D7839-0 | 2 
11 | 1 x.625 Rubber Grommet | = A1o2246 | | 
12 | Back Panel Assembly 2 | 1 | See Page 7-9 | 
13 Nut, 1/2-20 A10102-19 1 | 
4 | Washer, 1/2 Steel | atoion-2s «= fs 
15 | Power Transformer, HEF | 102097-1 : 
| Power Transformer, REF |] | 1O2098-4 1 
16 | Screw, 1/2-20x4Hex Cap | A10161-4 | 1 


Oo 2 ss & OG & G ho 


oak 
2 
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Figure 7,4 Back Panel Assembly Pa 


mG 


Parts Information 7 


9,10,11, 14 
12 
13 


COLOR COLE OEE CLONE CCLEE eeemenersee (en amen snnrQARAAARAA EAA ARAL AAAAELLARAAALARAAAAAAAAAARIAAABAABAMIAARAAABANAAAA Aid anna hilinannnnaangenantngSAnsanaseanantelAtAenaSnGinant 


See Figure a 


Description 
Back Panel Plate 
shield, Circuit Breaker 
screw, 6-32 x 3/8 PNHD 
ocrew, 6-32 x .25 
Washer, #6 Int. Star 
REF | Circuit Breaker, 30A 
REF (| Circult Breaker, 20A 
Strain Relief 
Pip Cage Assembly 
Dual Binding Post, Gold Pltd 
Jumper, 2 Position 
Wire, #12 BLK 22 in. 
Wire, #12 BLK 16 in. 
Wire, #12 RED 20 in. 
Wire, #12 RED 13 in. 
solder Lug, #8 Hole 
Jumper, Four Outout Ground 
PIP-FX Input Connector 
Washer, #8 Star 


F12874-8 
F11G24J7 
C1045 1-0 


A10086-70604 


A10094-3 
C 7756-7 
C10193-8 
F11760-3 
C 8013-2 
F12812-8 
D 8846-4 
2 8847-2 
D 8848-0 
2 8849-8 
LD) 2935-1 
D 8855-5 
M44018-6 
A10094-5 


Part # (CPN) : 


| Breaker Cover | 


See Pg. 7-14 | 


| W/Ring Term : 
| W/Ring Term 
| W/Ring Term , 
| W/Ring Term : 


| Standard PIP | 


PIP Module 


AVOO0BGE- 70806 PIP Module 


A11793-0507F 


19 | Screw, 8-32 x 37 ROHD 
20 REF | Power Cord, 10-3 TT30P 
REF ll Power Cord, 12-3 W/ISA D 7538-8 
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Figure 7.5 Output Assembly Parts 
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Deseription | Part # (CPN) : 

1 | Screw, 6-32 x .312T15 | C9491-9 
2 | NPN Power Transistor, REF | C 8187-4 

| NPN Power Transistor, REF 1 C 4751-1 
3 | PNP Power Transistor, REF | C 8188-2 

PNP Power Transistor, REF || | C 6492-0 | 

4 | PTC, 95 Deg C ps774a0C| 
5 Heatsink with Fins, REF | | M21322J8 | 2 

| Heatsink with Fins, REF |] M21324-5 | 2 
6 | Sil Pad, 2.87 x 14.57 7 Mil | 0D 7796-2 | 1 
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Description 
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Capacitor, 6800uF 150V (REF 1} 
Capacitor, 10000uF 100V (REF I) 
| Bracket 
Shauider Washer 
Washer, 1/4” Belleville Spring 
Lock Washer, #10 Int. Tooth 
Wire, #16 Blue (Ch 1) 
Wire, #16 Blue (Ch 2) 
Wire, #16 Red (Ch 1) 
Wire, #16 Red (Ch 2) 
Screw, 10-32 x 6 


| Part # (CPN) 


D 8639-3 
C 6485-4 
P12474-7 
D 6764-1 
AY0098-5 
A10094-8 
H43480-5 
H43483-9 
r43481-3 
H4s46e-1 
A10086-1 1008 
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Ch 2 Only 
Ch 1 Only 
Gh 2 Only 
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Figure 7.7 PIP Cage Assembly Parts 
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liem # Description Part # (CPN) Oty. 


Fvavavece nentesitanstamtennnndedittidenn inane eee é O00 bbb Ste aa tage ‘ aarcerrsninenincenense cel 


1 | Screw, 4-40x.62RDHD | A10086-10410 2 
#4 Star Lockwasher AVO094-2 | 2 

Aluminum Spacer | A10100-7 2 

PIP Shield M21271J7 | 1 

101240-1 1 
7623-8 | 1 
C6821-0 
D6899-5 


10° PIP Cable 


2 
3 
5 PW, PIP Interconnect 
G 
vA 22 Contact Edge Connector 
8 


PIP Daisy Ribbon Connector 


, 
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§.1 General information 
Since the introduction of the Stuciio Reference ampllfi- 
ers, there has been several updates and revisions. 


Some of these updates required new modules. This | 


list of modules is complete up to this date, August 1996. 


Following the module information is the parts list for 
each module. included in the parts list is a map loca- 


parts list for location cf each component, 


An important part of the parts list is the Circuit Desig- 


nation. Below is a cocle to help determine what type of | 


part each designation is: 


C = Capacitor 

OD = Diode 

E= LED 

MW = Hardware 

J « Socket or Cormector 


K =x Relay 

Lo= Inductor 

N = Resistor Network 
P = Terminal 

Q = Transistor 

Hom Resistor 

S = Switch 


TP = Test Point 

iJ = Integrated Circult 
X= Misc. 

2 = Jumper 


if, in the circuit designation, there are two numbers 


the first is for channei 1 of the amplifier and the sec- | 
ond is for channel! 2. The parts will be identical and | 


there will be two map locations. The first for channel 1 
and the second for channel 2. 


C.P.N. stands for Crown Part Number. When ordering | 


a specific part refer to this number. You may reach the 


Crown parts department at (219) 294-8200 or 1-B00- | 


342-6939. 


8.2 Studio Reference | Module Information 


Main Module: 


04337 1-6 main module built on PC board D 8825-8 or | 


[> 8920-7. For schematic see J 0674-2. For parts list 
see page 8-2. 


Output Module: 


| Q43369-0 output module built on PC board P10423- 


5. For schematic see! 0674-2. For parts list see page 
8-8. 


i. Sonne Module 


tion, Refer to the component map at the end of each | a ‘1 . 


(143504-2 control module builton PC board D 9099-9. 
| For schematic see J 0739-3. For parts list see page 
8-17. 


Display Module: 


@43018-3 display module built on PC board D 7940- 


6. For schematic see J 0510-8. For parts list see page 


| 8-20. 


: 8.3 Studio Reference 1] Module Information 


Main Module: 


: Q43311-2 main module built on PC board D 8688-0. 


For schematic see J 0652-8. For parts list see page 


| 8-23, 
| O43388-0 main module built on PC board D 8825-8 
| or D 8920-7, For schematic see J 0652-8. For parts 


list see page 8-28. 


Output Module: 


neon 28 output module built on PC board P10423- 


5. ror schematic see J 0652-8. For paris list see page 
8- 33. 


Control Module: 

O43 18343 control module built on PC board D B165A7. 
For schematic see J O558A5. For parts list see page 
44. 

143450-8 control module bullt on PC board D 8853- 
O. For schematic see) 0696-5. For parts list see page 
B14. 


| Q43504-2 control module built on PC board D 9099-9. 


For schematic see J 0739-3. For parts list see page 
8-17. 


Display Module: 
0433 12-0 display module built on PC board D 7940- 


| 6. For schematic see J 0510-8. For parts list see page 
| 8-36. 
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Cir. Des. 
C1 

C2 

C4 

C7 
C100/200 
C101/201 
102/202 
C103/203 
C104/204 
C105/205 
C106/206 
107/207 
108/208 
109/209 
110/210 
Citi/2i1 
Crli2i12 
C113/213 
C114/214 
C115/215 
C116/216 
117/217 
C118/218 
CyiS/e1g 
C120/220 
Ci2t{2e1 
Ci22{222 
C123/223 
124/204 
120/229 
130/230 
C131/231 
0132/2382 
133/233 
134/234 
C136/235 
136/236 
01497/237 
138/238 
139/239 
CIAD/240 
CO 1atfeat 
C143/243 
C144/e44 
C145/245 
C146/246 
CAT {247 
© 148/248 
C149/249 
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C.PM. 

© 5362-6 
C 3913-8 
C 6802-0 
C 6804-6 
G 8576-8 
C 8338-3 
C 8576-8 
C 6805-3 
© 6805-3 
C 6813-7 
C 6813-7 
C 7870-6 
C 6813-7 
© 8576-8 
C 5362-6 
CG 6807-9 
GC 8581-8 
C 94€5-3 
C 8576-8 
C 8576-8 
C 9465-3 
C 8581-8 
C 6813-7 
C 6802-0 
C 6804-6 
C 6804-6 
C10176-3 
CG 6808-7 
C10176-3 
C 6812-9 
C 6814-5 
© 6814-5 
C 6806-1 
C 6813-7 
C 6805-3 
C 6805-3 
C 6808-7 
C 6808-7 
C 6812-9 
C 6812-9 
C 6874-5 
C 6814-5 
CG 6808-7 
C 8576-98 
C 6812-9 
C 6812-9 


~~ Not Used -- 


C 6808-7 
C 6807-9 
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8.4 043371-6 Main Module Parts List 


2 & 


2 2uF SOV 
A7OUF 35V 
ATUF 50V 
tyF 35V 
TOOUF 35V 
AT DF 300V 
1O0yF 35V 
Oder TOOV 
O22uF 100V 
27 pF 200V 
27 pF 200V 
S3uF 63V 
270F 200V 
1O0UF 35V 
2.2uF 50V 
OTF 100V 
27uF 100V 
{Our 50V 
100uF 35V 
100uF 35V 
1OUF SOV 
27 uF 100V 
27 pF 200V 
TUF 5OV 
AF 50V 
tpF 50V 
Q3pF 200V 
47ODF 100V 
336F 200V 
A7 OF 100V 
420F 200V 
12pF 200V 
O1pF 100V 
27 OF 200V 
022uF 100V 
022uF 100V 
A7OpF 100V 
A7OpF 100V 
47pF 100V 
4TpF 100V 
{2pF 200V 
12pF 200V 
A7OpF 100V 
1OQur 35V 
AT DF 100V 
ATOF 100V 


470pF 100V 
DOTUr TOOV 


Mian Los 
id 


G4 

ID 

D2 
J2/F2 
Ja/E2 
JO/FS 
IS/F3 
JE/G3 
MS/A3 
N3/C3 
iS/GS 
N4/B4 
Ko/ES 
J5/FS 
JG/F3 
N2/B2 
N2/Be 
N2/p2" 
N1/B4 
N1/B4 
Mi/B1 
N4/B4 
JOIPS 
O4/D4 
LAIA4 
O4/D5 
J3/FS3 
LO/A4 
JA/F3 
JS/F5 
J4/PS 
L3/D3 
H2/G2 
N2/A2 
LG/D3 
O2/A2 
L2/D2 
Ia/G3 
SIGS 
N3/B3 
N3/B3 
N4/C4 
i2iGe 
J2lFe 
JS/F3 
NS/C3 
MA/A4 
N4/B4 


“ror board D 8920-7 C174 map location is M2, and 


Ci5s0/250 — --- Not Used --- 
O181/251 C 6806-1 
C152/252 C 6811-1 
Ci53/253 GC 6804-6 
154/254 C B426-6 
Ci55/255 C 6804-6 
Cis6/256 C 6804-6 
187/257 C 6813-7 
159/259 © 8551-1 
Cis0/26o Cé68ti-1 
Ci61/261 C10176-2 
Ci62/2e62 Ci0176-3 
Ge 14 is C2. 

D1 C 2851-4 
Oe C 2851-4 
03 2851-4 
D4 C 2851-4 
DS C 2851-4 
m6 © 2851-1 
D7 2351-1 
D100/200 C 3181-2 
D101/201 C3181-2 
DVGB/208 C318t-2 
D109/209 C3181-2 
Di1g210 3181-2 
Dii/ei1  -- Not Used 
Diie/fei2 G3ist-2 
D113/213 © 3181-2 
Dii4/214 €8156-5 
D1ViS/215 © 8158-5 
D119/219 C3181-2 
DiZ0j/220 CBt18i-2 
Di21/221 C 3824-7 
122/222 C 3181-2 
D1e23/223 -- Not Used —- 
Di2z4/e24 © 3181-2 
Di25/225 C3i1b1-2 
D1i26/e26 C8158-5 
Di2i227 CB158-5 
128/228 C3181-2 
Di2gfeeo © 5061-4 
DiBZ0/230 C 3181-2 
D431/231 C3181-2 
D1ise/2ae C 9181-2 
D133/233 C 3181-2 
134/234 C 2851-1 
D1B8/235 © 2851-1 


O5/D5 
OIF 100V —_LS/A5 
{00pF 200V.—-N4/C4 
uF SOV J2/F2 
uF 250V N5/B5 
uF 50V K2/E2 
pF 50V NVA 
27pF 200V. 3/3 
OtpF400V— 12/G2 
1OO0pF 200V. M4/A4 
33pF 200V. =—-O4/C5 
33pF 200V.—LS/A4 


TN4004 
TN4004 
1N4004 
IN4004 
IN4004 
TN4004 
TN4004 
TN4148 
IN4748 
IN4 148 
1N4148 
IN4148 


IN4148 
IN4148 
198143 
155143 
IN4148 
IN4146 
1N9708 
IN4148 


IN4148 
IN4148 
J5S143 
1881743 
IN4748 
1NGO070 
IN4AT&S 
IN4148 
1IN4148 
IN4148 
IN4004 
IN4004 


Rev. 0 


Gd 

G4 
J6/F6 
JG/FE 
J2/F3 
N4/C4 
M4jA4 
M4jA4 
N3/B3 
N3/B3 
N3/C3 
M3/A3 
O4/D4 
L4jAd 
J4/E4 
J3/F3 
N4/C4 
KG/ES 
K4/E4 
L4jA4 
04/04 
JS/FS 
L3/D3 
O4/D4 
N4/C4 
M4/A4 
L4iad 
K4/E4 i 
KS/E4 : 
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E100/200 Red LED J5/F5 Q121/221 C 7458-0 ' 
E101/201 C 9857-1 Red LED J6FE =| Q122/222 C 3625-8 2N4125 L3/A3 | 
| Q123/223 C 3625-8 2N4125 Ka/E4 | 
HW16 C 8812-7 5.5” Cable i A5 | 0124/224 C 3786-8 MPS4250A M5/B5 : 
HW17 C 8812-7 5.5” Cable Tie 85 Q125/225 C 5891-4 MTS105 Therm N5/C5 
HWi8 C 8812-7 5.5° Cable i N5 Q126/226 © 3625-8 2N4125 K6/E6 : 
HW19 C 8812-7 5.5" Cable Tie O5 Q127/227 C 7458-0 2N4123 K6/E6 / 
Q128/228 C 3625-8 2N4125 K5/E5 / 
J2 C 4508-5 16 Pin IC Skt. -H4 Q129/229 C 7458-0 2N4123 KS5/E5 
J100/200 C 8432-4 3CondPhJk 11/Gi | Q130/230 C 3625-8 2N4125 K5/E5 / 
J100X/200X C 6778-2 PhJdkCover [1/Gi | Q131/231 C 3625-8 2N4125 L3/D3 | 
J500 D 8395-2 7.75"12pin Col O5 | Q132/232 C 3625-8 2N4125 K3/D3 : 
J600 D 8397-8 2.5” 12pin Cot NS Q133/233 C 3625-8 2N4125 04/D4 / 
J700 D 8397-8 2.5" 12pin Cb} BS Q134/234 C 7458-0 2N4123 La/A3 / 
J800 D 8395-2 7.78" 12pin Chl AS Q135/285 C 3810-6 MPSA42/43 OK A/E4 
Q136/236 C 3578-9 MPSAS3 K4/D5 
N101/201 D 8248-3 7pinResNet M2/Cc2 | 
N102/202 D 6082-8 Res Net-C J4/E4 | RI A10265-10021 10K 1% E2 
NIO1A/201A --- Not Used --- M2/C2 | R4 A10265-10521 10.5K 1% D1 
N1018/201B --- Not Used --- M2iC2 | RS --~ Not Used --- Ha. 
N101C/201C --- Not Used --- M2/C2 R7 A10266-4331 43K 5% IG 
N101D/201D --- Not Used --- Me/Ce R8 A10265-75021 75K 1% H6 
NIOTE/201E --- Not Used —- M2/C2 R10 --- Not Used --- De 
NIOTF/201F --- Not Used --~- Me/C2 RI ~~ Not Used ~- LS 
| R12 ~~ Not Used ~- DS 
Pt C 7593-4 5pos Header H2 | R47 A10265-75021 75K 1% H6 
P6 C 8418-3 3po0s Header H2 | RIB A10266-4331 43K 5% G6 
PI C 7593-4 5p0s Header HS R19 A10266-2R72 2.75% SW Id 
Piz ~~ Not Used --- G4 R100/200 ~— --- Not Used --- I3/G3 
P101/201 C 7592-6 Apos Header J1/F1 R101/201 A10265-10211 1.02K 1% J2/F2 
R102/202 A10266-5111 5105% J3/F3 
Q100/200 D 2961-7 2961 N3/C3 | -R1038/2038 A10265-20523 205K 1% IW Je/F2 
Q101/201 © 8104-9 MPSW92 M3/B3 R104/204 A10265-26711 2.67K 1% M3/A3 
Q102/202 C 8103-1 MPSW42 N3/C3 R105/205 At10265-26711 2.67K 1% N3/C3 
Q103/203 C 3625-8 2N4125 M3/B3 R106/206 A10265-11821 11.8K 1% L/A3 
Q104/204 © 8104-9 MPSW92 N4/C4 R107/207 A10266-6831 68K 5% M3/A3 
Q106/205 C 8104-9 MPSW92 N4/C4 R108/208 A10266-8211 820 5% N4/C4 
Q106/206 C 3625-8 2N4125 O3/A3 R109/209 A10266-9101 915% N4/iC4 
Q107/207 C 3786-8 MPS4250A = M4/B4 R110/210 A10266-6831 68K 5% N3/C3 
Q108/208 C 5891-4 MTS105 Therm N4/C4 R141/211 A10265-11821 11.81% 03/D3 
Q109/209 D 2961-7 2961 K3/E3 R112/212 A10265-49921 49.9K 1% H3/G3 
Q110/210 C 8103-1 MPSW42 M4/B4 R113/213 A10265-48711 4.87K 1% J4/F4 
Q111/211 © 8103-1 MPSW42 M4/B4 R114/214 Ai0266-1521 1.5K 5% 4/G4 
Qi12/212 C 3625-8 2N4125 J4/E4 RI1S/215 A10266-5141 510K 5% L2iD2 
Q113/213 C 3625-8 2N4125 J4/F4 R116/216 A10266-3351 3.3M5% J4/F4 
114/214 C 7458-0 2N4123 K3/E3 R117/217 A10266-4731 47K 5% H3/G3 
Q115/215 D0 2962-5 MPSA18 O5/D5 R118/218 A10265-40201 402 1% N4/B4 
Q116/216 C 3786-8 MPS4250A  — LS/AS R119/219 A10265-12711 1.21K 1% N&/C5 
QtU7/217 2 2961-7 2961 O3/A3 R120/220 A10265-40201 402 1% N4/B4 
Q118/218 D 2961-7 2961 O3/A3 R121/221 C 5062-2 {OOK LINPOT O1/A1 
Q119/219 C 3625-8 2N4125 KS/E3 R122/222 Al0266-2741 270K 5% N2/A2 
Q120/220 C 3625-8 2N4123 K3/E3 R123/223 A10266-2032 20K 5% 5W O2/A2 
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A10265-10721 


A10266-6821 6.8K 5% OAT R176/276 10.7K 1% J2lF2 
RiZ5/225 Ai0266-1011 1005% O2/A2 RIi77/(e77 =A10265-60411 6.04K 1% Ha/G3 
Ri26/226 Ai02Z66-1011 1005% O2/A2 Ri79/279 A10Z66-1821 13K 5% K4/E4 
Rigi/2é27 A10266-6821 6.8K 5% NS/A3 R180/280 Ai0266-4711 4705% MS/A3 
Ri28/228 A10266-1331 13K 5% N2fA2 R181/281 Ai0265-48711 4.87K 1% N4/B4 
Ri2g/229 Al0266-1041 100K 5% NAS RIiB2/282 A0266-2201 225% J2/F2 
RISO/230 Al0266-1041 100K 5% L3/D3 R183/283 Ai0266-4731 47K 5% 03/D3 
R131/231 Ai0266-1331 13K 5% L3/D3 R1i84/284 Al0Z66-4741 470K 5% KS5/D5 
Ris2/232 C 5062-2 OOK LIN POT Ki1/E1 R185/285 A10266-4731 47K 5% O4/D3 
R1iS3/233 Al0266-2741 270K 5% K2/k2 Ri86/(286 Ali0266-2751 2.7M 5% J5/FS 
R134/234 A10266-20382 20K 5% SW M3/C3 R187/287 Ai0266-3321 33K 5% KG6/E6 
Rias/235 Atl0266-1011 1005% K2fe2 R188/288 A10266-3321 3.3K 5% K6/E6 
R136/236 A10266-6821 6.8K 5% L.2/D2 R189/289 Ail0266-2731 27K 5% KO/ES 
R1I37/237 Al0266-1011 1005% K2jk2 Ri90/290 Al0266-2051 2M 5% J5/FE 
R138/238 Ai10266-6821 68K 5% L3/D3 RIi9T/291 Al0266-4731 47K 5% L3VAS 
Ri39/239 At10266-8211 8205% M4/A4 RI92Z/292 Al0NZ66-4731 47K 5% LO/AS 
R1i40/240 Al0266-9101 915% M4/A4 R193/293 Al0265-10021 10K 1% JBIFS 
RI4V/241 Ald266-1541 150K 5% NS/AS R194/294 A102Z65-20021 20K 1% J2fre 
Rid2j242 Al0266-1541 150K 5% La/3 | RI96/295 Al0266-4701 475% K4/F3 
R143/243 Ai0266-4711 4705% K6ID6 | R196/296 A10266-3921 3.9K 5% K4/e4 
Rid4/244 A1D266-4711  4705% K5/D5 R197/297 Al0265-10021 10K 1% KAfe4 
R1i45/245 Ai0266-4711 470 5% K6/E6 =| R1I98/298 Al10266-3921 3.9K 5% K3/E3 
Ri46/246 A10265-11621 11.8K 1% O4/D4 | R199/299 A10265-10021 10K 1% K3/E3 
RIA7/247 Al0124-24 #24 Buss Wire OS/D5 | RS500/600 Al0266-3041 300K 5% JG/FS 
R1d8/e48 Ai0265-20011 2K 1% NA/C4 R5O1/601 Al10266-3041 300K 5% JOS 
R149/249 A10266-1012 (005% SW  LS/AS | RSOz/602 A10266-3041 300K 5% JaFS 
RI50/250 A10265-20011 2K 1% M4/A4 | RS50G/603 A10266-4702 475% SW JelF2 
Risv251 Al0265-11821 11.8K 1% LA/A4 R504/604 Al0266-5141 510K 5% L2iD2 
R1S2/252 Ai0265-11821 11.8K 1% O2Z/A2 | RS505/605 Al0266-5141 S10K 5% L2/D2 
RiSG/253 Ai0124-24 #24 Buss Wire J4/G3 | R506/606 Ai10266-1521 1.5K 5% JB/FS 
Ri54/254 A10266-5601 565% K5/(D5 | R507/607 A10266-4711 4705% J5/FS 
RIS6/255 Ai0266-4731 47K 5% J4/Fa R508/608 A10266-2731 27K 5% J5/FS 
Rib6/256 Al0266-1321 1.3K 5% N2jA2 | R5OS/G09 A10265-49911 4.99K 1% IS/G3 
RIS7/257 Ai0266-1321 1.3K 5% L2/D2 | RB10/610 A10265-49911 4.99K 1% H2/G2 
R158/258 Ai0266-9121 91KS% Ke/E2 R511/611 Ai0265-49911 4.99K 1% H2/G2 
R1S9/259 A10266-1331 13K 5% JO/FS | R512/612 C9079-2 200/220 Pot = HG/H3 
Ri60/260 Ai10266-5601 565% K6/D6 =| R513/613 A10265-49911 499K 1% H3/G3 
Ri6i/e61 Al0260-4701 47 5% N3/B3 R514/614 C 7340-0 24 5% SW HI/H1 
R1G2/262 Al0266-4701 475% N3/B3 R515/615 A10266-1827 18K 5% JF 4 
R163/263 A10266-5601 565% K5/D5 | RS16/616 A10266-1081 IM 5% L2/De2 
Ri6d/264 Al0206-4711 4705% K5/D5 =| R517/617 Ai0266-9101 915% N4/B4 
Ri6s/265 Aid266-4711 4705% K5/D6 R518/618 Ai0266-9101 915% N4/B4 
— RIGB/266 Al0266-4711 4705% KS/D5 | R519/619 A10265-12111 121K 1% MS/AS 
RIG7/267 A10265-10011 1K 1% O2/A2 | RS520/620 A10266-1521 15K 5% MS/AS 
R168/268 A10265-95301 953 1% O2/A2 R521/621 Ai0265-11027 11K 1% N5/BS 
R169/269 Ai10266-1041 100K 5% NSCS | RS22/622 Ai0266-4741 470K 5% MB5/AS 
R170/270 A10265-10011 1K 1% KS/E3 =| R523/623 Ai0266-1521 15K 5% NS/CS 
RI71/274 A10265-95301 953 1% KS/ES RS24/624 A10266-4741 470K 5% NSCS 
RI72/272 A10266-1041 100K 5% M3/A3 R525/625 Ai0265-11021 11K 1% N5/BS 
RI73/273 Ai0266-5601 565% KS/DS =| RS26/626 A10265-10021 10K 1% IS/FS 
R174/274 Ai0265-10721 10.7K 1% I2/G2 | RS27/627 A10266-3921 3.9K 5% L4/D4 
RI75/275 = A10265-26711 2.67K 1% H2/G2 R528/628 Ai0265-10021 10K 1% L4/D4 


530/630 
R53 1/634 
R532/632 
R533/633 
ROd4/634 
R535/635 
536/636 
ROS7/637 
RS38/638 
R539/639 
RO40/640 
R54 1/641 
R5A2/642 
RS43/643 
R544/644 
RSd5/045 


A10266-4731 


A10265-10021 
A10266-4731 
A10265-10021 
A10265-100214 
A10265-10027 
A10266-1F01 
A10266-4707 
AI0265-100214 
A10265-1002 4 
~~ Not Used --- 
~~ Not Used -- 
--- Not Used ~~ 
~- Not Used --- 
~- Not Used --- 
A10266-2031 
A10266-2031 


C 7325-1 
C 7960-5 
C 6781-6 


C 6564-6 
CG 6564-6 
C 9896-9 
C 9896-9 


47K 5% 
TOK 1% 
41K 5% 
1OK 1% 
TOK 1% 
10K 1% 
15% 

4? 5% 

TOK 1% 
TOK 1% 


ZOK 5% 
ZOK 5% 


DPOT Switch 
3 Pos Switch 
BP3T Switch 


TOP Header 
10P Header 
Test Point 
Test Point 


L4/D4 
O3/D4 
L3/D3 
LA/A4 
O3/D3 
LO/AG 
OS/AS 
Ko/ES 
KAIDA 
LA/D5 
JF 1 
JET 
iaiGe2 
IS/G3 
J5/FS 
LAfi4 
Ma/D4 


| ue 


4 
Ux 


2x 


C 5095-2 


C 9494-3 
CG 5096-0 
C 9494-3 


U100/200 C6911-9 


U101/201 


CG 6441-0 


| U101X/201X C 8019-9 
| Ut02/202 


CG 4345-2 


U102X/202% C 3450-1 


| U103/203 


U104/204 


| z01 


202 
£03 


| 204 
| 205 


PC Board 


C 6910-1 
C 7558-7 


| U404x/204X C 3450-1 
U100B/200B --- Not Used --- 
UTOSBR/2038 --- Not Used --- 


--- Not Used --- 
~~ Not Used --- 
~~ Not Used --- 
~~ Not Used -~ 
~-- Not Used --- 


D B825-8 
or D 8920-7 


MC7815CT 


reatsink H5 
MC7S18CT G&S 
Heasink G5 
UPA75 Ne{B2 
H1iCe J5/E5 
6 pin IC Skt J5/ES 
LM339N i5/G5 
Ta piniC Skt 15AG5 
UPA76 L2/D2 
MC33079P iS/F3 
14piniC Skt 1B/F3 

N2/B2 

L2/D2 

D1 

Ct 

Ct 

Ce 

Ce 
Main #2 
Main #3 
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Hev. O 


Gir, Des. 
COt 
C02 
COs 
C04 
CO5 
C06 
Co? 
Cos 
C09 
C10 
GV 
C12 
C13 
C1isAd 
Cis 
Cis 


DOT 
DO2 
[03 
DO4 
DOs 
DO6 
DO? 
DOB 
DiS 
D16 


MW 
HWe2 
HWS 
HWa4 
HWS 
HWE 
HW? 
HW8 
HWS 
HW10 
HW 
HWie 
MW13 
MWi14 
HW15 


LOO 
LOT 
LO2 


§.5 043369-0 Output Modu 


G.PN 


A10434-473JD .047 


C 8426-6 
C 8426-6 
C 6806-1 
C 6806-1 
C 6806-1 
C 6807-9 
C 6810-3 
C 6809-5 
C 6807-9 
C 6806-1 


~-- Not Used --- 
- Not Used --- 


C 8991-9 


wom Not Used --- 


C 8426-6 


C 2851-1 
C 2851-1 
C 2851-1 
C 2851-1 
C 8383-9 
C 8383-9 
C 8383-9 
CG 8383-9 
C 2851-1 
C 2851-1 


A10094-2 
A10094-2 
A10094-2 
A10094-2 
C 7481-2 
G 7481-2 
AT0608-3 
A10608-3 
A10608-3 
A10608-3 
D 8441-4 
A10020-1 
AI0020-1 
A10020-1 
A10020-1 


D77O1-2 
C 3510-2 
C 3510-2 


O 


pF 250V 

Tr 250V 

Olur 100V 
01uF 100V 
Our 100V 
001pF 100V 
1Opr TO0V 
2200F 100V 
O01pF 100V 
OipF 100V 


47 UF 63V 
tyr 250V 


IN4004 
IN4004 
1IN4004 
TN4004 
G1822 
GI822 
G1822 
GI822 
TN4004 
IN4004 


#4 Lockwasher 
#4 Lockwasher 
#4 Lockwasher 
#4 Lockwasher 


4 Way Conn. 
4 Way Conn. 
4-A0X3/8 Sper 
4-40%3/8 Sper 
4-40X9/8 Sper 
4-4OX3/8 Sper 
Fishpaper 
4-40X.25 Stud 
4-40%.25 Stud 
4-40%,.25 Stud 
4-40X,.25 Stud 


2.5UH Coll 
47QuH Choke 
470uH Choke 


ROS 


| RO7 


| RIG 


| R23 


; QI9 


| ROO 


ROG 


| Ri2 


Hig 


R17 


R24 
R26 


RO4 


| R35 


R36 


| R38 


- Not Used 
C 9828-2 
C 9828-2 


C 4647-4 
C 8159-3 
C 8186-6 
C 8159-3 
C 8186-6 
C10155-7 
C 4647-1 
C10156-5 


A 10266-6801 
A10266-1014 
C 7778-1 

C 6486-2 

C 6486-2 

C 6486-2 

C 6486-2 

C 6486-2 

C 6486-2 

C 7779-9 
A10266-1011 
C 6625-5 
A10266-2R74 
A10266-6801 
A10266-2R74 
© 6486-2 

C 6486-2 

C 6486-2 

C 6486-2 

C 6486-2 

C 6486-2 

C 7778-1 

C 7779-9 

C 6844-2 
A10266-1331 
A10266-2221 
C 6844-2 
A10266-3914 
A10266-1331 
A10266-5101 
A10265-10201 
C 6625-5 


-~ Not Used --- 
--- Not Used --- 
--- Not Used --- 


A10266-1R02 
A10266-1RO2 
C 7779-9 
C 7779-9 


i2Pin Header ES 
i2Pin Header J3 


TiP47 NPN i4 

25C4028 NPN ES 
25A1553 PNP J5 
2504029 NPN G5 
25A1553 PNP HS 
29C4783 NPN F4 
TIP47 NPN Fa 
2OA1837 PNP 14 


68 5% F4 


100 5% E4 
5.65% SWFP F3 | 
2.5% 5W E2 
25% SW C2 
25% 5W At 
25% BW I2 


25% SW K2 
25% 5W Nq 
225%FP = J3 
100 5% J4 
5.65% 5W =H? [ 
275% 2W CT rT 


68 5% Jd 
2.7 5% 2W Ma 
25% SW Mi 


29% SW Ge 
2 5% SW a 
20% SW Bi 
2 5% EW Ji 
2 5% SW HT 
5.6 5% SWFP FI 
22 5% FP H3 


250 Pot H3 
13K 5% F4 
2.2K 5% ac. 
250 Pot G4 
390 5% G4 
13K 5% 4 
515% ae 
102 1% D3 
5.6 5% SW Ge 
C1 
ee 
Bt 
15% SW D4 
15% SW Ka 


oe 3% FP D3 
22 3% FP D2 
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£17 
£18 


C 7779-9 
C 7773-9 
C 7773-9 
C 7779-9 
A10266-5101 
A10266-2021 
A10266-7511 


--- Not Used --- 
--~ Not Used --- 
~~ Not Used --- 


C 7779-9 
C 7779-9 
C 7779-9 
CP719-9 
C 7779-9 
C7773-9 


C 5868-2 
C 5868-2 
© 5868-2 
C 5868-2 
C 5868-2 
© 5868-2 
C 5868-2 
C 5868-2 
C 5868-2 
C 5868-2 
C 5868-2 
C 5868-2 
C 5868-2 
C 5868-2 
C 5868-2 
G 5868-2 
C 5868-2 
C 5868-2 
C 5868-2 
C 5868-2 
C 5868-2 
C 5868-2 


PC Board P10423-5 
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22 5% FP 
22 5% FP 
22 5% FP 
22 3% FP 
515% 
2K 5% 
750 5% 


22 5% FP 
22 5% FP 
22 5% FP 
22 5% FP 
22 5% FP 
22 5% FP 


0 Ohm Jmp 
0 Ohm Jmp 
0 Ohm Jrnp 
0 Ohm Imp 
0 Ohm Jmp 
0 Ohm Jmp 
06 Onm Jmp 
0 Ohm Jmp 
0 Ohm Jmo 
0 Ohm Jmp 
0 Ohm Jmp 
0 Ohm Jmp 
0 Ohm Jmp 
0 Ohm Jmp 
0 Ohm Jmp 
0 Ohm Jmp 
0 Ohm Jmp 
0 Ohm Jmp 
0 Ohm Jmp 
0 Ohm Jmp 
0 Ohm Jmp 
0 Ohm Jmp 


THC #2 


SITH SCHEM. 


SERS . 


cM i - abt ae 


CH 2» sBB oe 


P19423 
c 


REY 
Cone 


“e188 
5 $280 


ID 


R38 


RF 


oa 


Ci BA 


Figure 8.2 Q43369-0 Output Module Map 
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Rev. 0 


C1 


D214 

D22* 
D23" 
D24* 
Bde 


“Not included with module, order separately. 


Mw 
HWe 
HWS 
HWS 
hMW6 
MW? 
rW10 


C 6804-6 
C 6096-9 
C 7819-3 
CG 7819-3 
C 5362-6 
C 5362-6 
C 9943-9 
C 9943-9 
C 9943-9 
C 9943-9 
C 6804-6 
C 6804-6 
C 8863-8 


C 2851-4 
C 2851-1 
G 2851-1 
C 2851-1 
C 2851-1 
C 2851-1 
C 2851-1 
C 2851-1 
C 2851-1 
C 3181-2 
C 2851-1 
C 3181-2 
C 3181-2 
C 3181-2 
C 3181-2 
C 3181-2 
C 2851-1 
C 2851-4 
C 3549-0 
C 3181-2 
C 3181-2 
C10437-9 
C10437-9 
G10437-9 
C10437-9 


A10086-10605 
A10086- 10605 
A10086-10605 


A10094-4 
A10094-4 
A10094-4 
AI0102-5 


Stucio Reference Service Manual 
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6-32 Hex Nut 


HW11 A10102-5 E2 : 
HW12 A10102-5 6-32 Hex Nut 5 
HW14 C 6510-9 TO220 HTSNK A4 
HWi15 C 6510-9 TO220 HTSNK E2 
; HWI6 C 6510-9 TO220 HTSNK ES 
18O0UF 35V OF 4 HW18 C 6541-4 T0220 Spreader A4 
1800UF 35V. «FS HWi9 C 6541-4 T0220 Spreader E2 : 
2. 2uF 50V EQ HW20 C 6541-4 T0220 Spreader E5 
2. 2uiF 50V ES Hw25 H43267-6 Wires H5 & 15 
pF 250V 12 HWw28 C 8982-8 Holder G4 
pF 250V H2 
TF 250V He J3 C 4508-5 16 Pin Socket A2 
Apr 250V 12 J4 C 4508-5 16 Pin Socket At 
uF 50V CA J12 CG A508-5 16 Pin Socket C1 ; 
TUF 5OV C3 | J13 C 9442-2 15 PinConn. = 14 
A7TUF 250V bd | J29 --~ Not Used --- B2 
TN4004 FS KA C 9787-0 30A 24V Relay G3 
IN4004 ae | Ke C 9787-0 30A 24V Relay G1 
IN4004 Ea | KS C 9787-0 GOA 24V Relay Ge 
1N4004 F2 
IN4004 a, Pi3 C TB? +? 25 Tab 5 
1N4004 ES | P14 C 7817-7 .25 Tab 5 
4N4004 ) | P15 C 7817-7 25 Tab H5 7 
4N4004 ES | P16 C 7817-7 .25 Tab 15 
INAQDE ey Pi? C7817 -7 25 Tab 15 
1N4148 03 | Pig C 7817-7 29 Tab J5 7 
4N4004 op) | P19 C 7817-7 25 Tab a5 i 
iN4148 C2 | P20 C 7817-7 25 Tab 15 i 
IN4148 ne P24 C 7817-7 125 Tab GS : 
1Nat14e De | P26 C 7817-7 25 Tab G5 
iN4148 De | P27 C 7893-4 5Pin Header 1 
4IN4148 C2 P28 C 7592-6 4PinWHeader D2 
IN4004 He ee C 7817-7 25 Tab HS 
4N4004 Ha P51 C 7817-7 25 Tab H5 
iN961B,10V. C3 | 
IN4148 C4 1 On C 3625-8 2N4125 Et 
IN4148 C2 Q2 © 3625-8 2N4125 E2 
Bridge Rect. H1 Qs C 3625-8 eN4125 C3 
Bridge Rect. | | 4 C 7662-7 MACZ1S H4 
Bridge Rect. Ag 
Bridge Rect. Ad4 Rt C 8960-4 § Ohm PTC G4 
R3 A10265-82521 825K 1% D4 
| R4 C 3093-9 10K Helitrim D4 
» RS A10265-10031 100K 1% H3 
6-32% 3195 AA R6 A10265-10031 100K 1% H4 
6-32% 34125 co AZ A10266-3331 33K 5% D4 
B-329% 9195 ES | RB --- Not Used --- D4 
#6 Lockwasher Ad /, RO A10266-3921 3.9K 5% DS 
#6 Lockwasher Fo R10 AL0266-2221 2.2K 5% D2 
#6 Lockwasher ES Rit Al0266-2221 2.2K 5% C1 
6-39 Hex Nut Ad i Riz A10266-4731 47K 5% D4 
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A10266 


“2031 
A10266-4731 
A10266-1021 
A10266-4731 
A10266-332 1 
A10266-4231 
AM0265-71031 
A10266-4721 
A10266-472 1 
A102Z66-4741 
A10266-4741 
A10266-2221 
A10266-1812 
A10266-3602 
A10266-3021 


C 7325-1 


C 4348-2 
3450-1 
C 5095-2 
C 5096-0 
C 7665-0 


C 7817-7 
C7B47-7 
C 7817-7 
C 7847-7 


PC Board 0D 8165A7 
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ZOK 5% 
47K 5% 
1K 5% 
47K 5% 
3.3K 5% 
12K 5% 
110K 1% 
ATK 5% 
ATK 5% 
A7OK 5% 
47OK 5% 
2.2K 5% 
180 5% .5W 
36 5% 5W 
3K 5% 


DPDT 


LMS39 

t4 Pin Socket 
MC7B1SCT 
MC7915CT 
MOC3011 


20 Tab 
25 Tab 
25 Tab 
.25 Tab 


REF Control 


en eae NAN Eee y EPCS e ENS oT NSS EE eee EONS Eee eS Se See eT SUE CYTE CRUD SUE EPI SCTePETENe FTCETS FhEESGs STEERS TTESES THEE TST ETE e TUTORS 


Hev. 0 


= 
Pe ETE eT PTET Te EO Te Oe Pe TT en nee ee ee ee 


Cn A cD 


Figure 8.3 Q43183A3 Control Module Map 
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Hey. 0 


8.7 043450-8 Control M 


A10102-5 


o-Ge Hex Nut E2 


HWw12 A10102-5 6-82 Hex Nut E5 
Cir.Des.  C.P.N. HW14 C 6510-9 T0220 HTSNK A4 
C4 C 6804-6 HW15 6510-9 TO220 HTSNK = E2 
CD C 6096-0 HWi6 C 6510-9 T0220 HTSNK ES 
C3 C 7819-3 1800LF 35V bea HW18 C 6541-4 T0220 Spreader A4 
C4 © 7819-3 1800UF 35V ES HW19 © 6541-4 T0220 Spreader E2 
C5 C 5362-6 2.2UF SOV Eo NW20 © 6541-4 TO220 Soreader £5 
C6 C 5362-6 2. 2uF 50V cS HWed hM43267-6 Wires H5 & 15 
C7 C9943-9 uF 250V [9 HW28 C 8982-8 Holder G4 
C8 C 9943-9 {uF 250V H2 
C9 C 9943-9 pF 250V HO J3 C 4508-5 16 Pin Socket A2 
C10 C 9943-9 1p 250V 12 J4 C 4508-5 16 Pin Socket Aj 
C1 C 6804-6 uF 50V C4 J12 C 4508-5 16 Pin Socket C71 
C12 C 6804-6 pF 50V C3 J13 C 9442-2 15PinConn. 14 
C13 C 8963-8 ATuF 250V -H4 J2G ~~ Not Used --- B2 
Ot C 2851-1 4N4004 rg | Kt C: 9787-0 30A 24V Relay G3 
Ne C 2851-4 1iN4004 Eg | K2 C 9787-0 BOA 24V Relay G1 
3 C 2851-4 1IN4004 E3 | KS C 9787-0 S30A 24V Relay Ge 
D4 C 2851-1 1N4004 F2 
D5 C 2851-4 {NA004 fo wae C 7817-7 25 Tab FS 
OG 0 2851-4 IN4004 ES Pid C7BR <7 .25 Tab 15 
7 C 2851-1 IN4004 ED Pas C 7817-7 29 Tab H5 
pe C 2851-1 1N4004 E5 PIG C 7817-7 25 Tab IS 
De C 2854-4 1N4004 4 PI? C 7817-7 25 Tab 5 
Dio C 3181-2 1N4148 D3 P18 C 7817-7 29 Tab J5 
D14 C 2851-1 IN4c004 F2 Pig C 7817-7 125 Tab G5 
p12 C 3181-2 1N4148 C2 P20 C 7817-7 25 Tab IS 
p13 C 3181-2 1N4148 D2 Pet C 7817-7 28 Tab G5 
D14 C 3181-2 1N4148 D2 P26 C 7817-7 .25 Tab G5 
P15 C 3181-2 iN4148 peo P27 C 7593-4 5PinHeader E1 
D16 C 3181-2 1N4148 C2 P28 C 7592-6 4Pin Header D2 
D17 C 2851-1 1N4004 H3 PSO C 7817-7 129 Tab HS 
D418 C 2851-1 IN4004 H3 | P54 C 7817-7 29 Tab HS 
Di9 C 3549-0 iN961B, 10V. C3 | 
O20 C 3181-2 1N4148 C1 Q1 C 3625-8 2N4125 E1 
pet C 3181-2 1N4148 C2 Q2 C 3625-8 2N4125 E2 
p22" C10437-9 Bridge Rect. H1 Q3 C 3625-8 2N4125 C3 
p23" C10437-9 Bridge Rect. 11 | Q4 C 7662-7 MAC218 H4 
p24* C10437-9 Bridge Rect. A3 ! 
D25* C10437-9 Bridge Rect. A4 al C 8960-4 SOhmPTC = G4 
R3 A10265-82521 82.5K 1% D4 

*Not included with module, order separately. | Ré C 3093-9 10K Helitrim = D4 

| RS A10265-10031 100K 1% H3 
HW A10086-10605 6-32%.3125 Ad R6 A10265-10031 100K 1% H4 
HWwe A10086-10605 6-32X.3125 2 RZ A10266-3331 33K 5% D4 
HW3 A10086-10605 6-32X.3125 £5 RS ~~ Not Used --- D4 
HW5 A10094-4 #6 Lockwasher A4 | RY AI0Z66-3921 3.9K 5% D3 
HW6 A10094-4 #6 Lockwasher E2 R10 AV0266-22e1 2.2K 5% a t 
HW7 A10094-4 #6 Lockwasher E5 R11 A10266-2221 2.2K 5% C4 u 
HW10 A10102-5 6-32 Hex Nut Ad R12 A10266-4731 47K 5% D4 t 
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A10266-2031 


Ri4 A10266-4731 
Rid A10266-1021 
Ris A10266-473 1 
RV? A10266-3321 
Ris A10266-1231 
Rig A10205-11031 
R20 A10266-4725 
R24 Ai0266-4721 
R22 A10266-4741 
R23 A10266-4741 
R24 A10266-2221 
R25 A10266-1812 
R26 A10266-3602 
R27 A10266-3021 
Se C 7325-1 

Ui C 4345-2 
ix C 3450-1 

U2 CG 5095-2 

U3 C 5096-0 

U4 CG 7665-0 
X10 C 7817-7 

X14 C7B17-7 
X12 C 7817-7 
X13 C 7817-7 


PC Board D 6853-0 
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ZOK 5% 
47K 5% 
1K 5% 
47K 3% 
3.3K 5% 
12K 5% 
110K 1% 
ATK 5% 
4.7K 5% 
470K 5% 
470K 5% 
2.2K 5% 


180 5% .5W 
36 5% BW 


3K 5% 
DPDT 


LM339 


14 Pin Socket 
MC7815CT 
MC7915CT 


MOC3011 


25 Tab 
25 Tab 
25 Tab 
25 Jab 


REF Control #2 
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Figure 8.4 Q43450-8 Control Module Map 
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8.8 043504-2 Control Module Parts List 


Gir. Des. 
i 


C.P.N. 

C 6804-6 
C 6096-9 
C 7819-3 
CG 7819-3 
C 5362-6 
C 8362-6 
C 9943-9 
C 9943-9 
© 8554-5 
C 8554-5 
@ 6804-6 
C 6804-6 
C 8963-8 
C10326-4 
C10325-6 
C10325-6 
C 8554-5 
C 8554-5 


C 2851-1 
C 2851-1 
C 2851-1 
C 2851-1 
© 2851-1 
CG 2851-1 
C 2851-1 
C 2851-1 
G 2651-1 
C 3181-2 
C 2851-4 
C 3181-2 
C 3181-2 
C31B1-2 
C 3181-2 
C 3181-2 
CG 2851-1 
C 2851-1 
C 3549-0 
G 3181-2 
C 3181-2 
C10437-9 
C 7817-7 
C 7817-7 
©10437-9 
C 7817-7 
C 7817-7 
C10437-9 
C10437-9 


Description 
Tur SOV 
3.3uF 50V 
1800uF 25V 
1BOOuUF SSV 
2.2uF 50V 
2.2UF 50V 
-ipr 250V 
pr 250V 
22ir 250V 
eur 250V 
Tur BOV 
Tyr SOV 
ATF 250V 
JipF 250V 
2200pF 250V 
2200pDF 250V 
ek 250V 
eur 250V 


iN4004 
{N4004 
IN4004 
1N4004 
IN4004 
1N4004 
IN4004 
1N4004 
IN4004 
1N4148 
IN4004 
IN4148 
1N4148 
IN4148 
IN4148 
IN4148 
IN4004 
INd004 
INS61B, 10V 
IN4148 
1N4148 
Gridge Rect. 
125 Tab 
25 Tab 
Bridge Rect. 
wo Jab 
20 Tab 
Bridge Rect. 
Bridge Rect. 


“Not included with module, order separately. 


A10086-10605 6-32%.3125 Ee 


C 6541-4 
AT0094-4 
A10102-5 


A10086- 10605 


C 6541-4 
A10094-4 
A10102-5 


A10086- 10605 


C 6541-4 
A10094-4 
AIO102-5 
H43267-6 


C 4508-5 
C 4508-5 
© 4508-5 
CG 8537-0 
©10304-1 


C10304-1 
C10304-1 
C10304-1 


H43598-4 


CTBT? 
C 7817-7 
C 7817-7 
C 7817-7 
C 7817-7 
C 7817-7 
C 7817-7 
C 7817-7 
C 7817-7 
CG 7817-7 
C 7593-4 
CG 7592-6 
C 7817-7 
C 7817-7 


C 3625-8 
C 3625-8 
C 3625-8 
C 7662-7 
C 6510-9 


C 8960-4 
C 8982-8 


A10265-82521 


C 3093-9 


Torq. Spreader E2 
#6 Lockwasher Ee 
6-32 Nut E2 
6-32X.3125 Her) 
Torq. Spreader ES 
#6 Lockwasher ES 
6-32 Nut ES 
6-32X.3125 G5 
Torq. Spreader G5 
#6 Lockwasher G5 
6-32 Mex Nut G5 
Wires 15 


16 Pin Socket Az 
16 Pin Socket At 
16 Pin Socket C1 
6PinHeader  i4 
9Pos Header [3 


30A 24V Relay G4 
SOA 24V Relay Gt 
30A 24V Relay G2 


Choke I5 
25 Tab hid 
25 Tab 4 
25 Tab i4 
25 Tab 14 
25 Tab Jd 
25 Tab J4 
25 Tab J5 
25 Tab 14 
25 Tab G6 
25 Tab rd 


5&Pin Header £1 
4PinHeader O02 


25 Tab HG 
25 Tab H6 
2N4125 Ed 
2N4125 be 
eN4125 C3 
MACe218 G5 
Heatsink G5 


§ Ohm PTC H4 
Plastic Holder H4 
B2.5K 1% D4 
10K Helitrim D4 


A10265-10031 100K 1% FA 
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A10265-10031 
A10266-3331 


--- Not Used --- 


A10266-3921 
A10266-22211 
A10266-222 1 
A10266-4731 
A10266-2031 
A10266-4731 
A10266-1021 
AV0266-4731 
A10266-3321 
A10266-1231 
A10265-11031 
A10266-4721 
A10266-4721 
AV0266-4741 
A10266-4741 
A10266-2221 
AO266-1812 
A10266-3602 
A10266-3021 
A10266-51414 


C 7325-1 


CG 4345-2 
C 3450-4 
C 8095-2 
C 6510-9 
CG 5096-0 
C 6510-9 
C 7665-0 


D 9093-9 
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{OOK 1% 
33K 5% 


3.9K 5% 
2.2K 5% 
2.2K 5% 
ATK 5% 
20K 5% 
A7K 5% 
1K 5% 
47K 5% 
3.3K 5% 
12K 5% 
110K 1% 
ATK S% 
ATK 5% 
470K S% 
ATOK 5% 
2.2K 5% 
180 5% SW 
36 5% OW 
3K 5% 
SIOK 5% 


DPDT 


LMS339 

14 Pin Socket 
MC781SCT 
Heatsink 
MC7915CT 
Heatsink 
MOCS011 


REF Control Board 
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Figure 8.5 Q43504-2 Control Module Map 
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Hey. O 


P.M. 

C 6813-7 
C 6813-7 
C 6802-0 
C 6802-0 
C 6804-6 
C 6804-6 
C 6804-6 
C 6804-6 
C 6804-6 
C 6804-6 
C 6804-6 
C 6804-6 
C 6804-6 
C 6804-6 
C 6802-0 
C 8602-0 
© 6807-9 
C 6807-9 
C 6807-9 
C 6807-9 
C 6807-9 
C 6807-9 
C 6807-9 
C 6807-9 
C 6807-9 
CG 6807-9 
C 6804-6 
C 6804-6 


C 3181-2 
C 3181-2 
C 3181-2 
C 3181-2 
C 3181-2 
C 3181-2 
C 3181-2 
C 3181-2 
C 3181-2 
C 3181-2 
C 3181-2 
C 3181-2 


C 4431-0 
C 4431-0 
C10592-1 
C10592-1 
C10892-1 
©10592-1 
710592-1 
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% hey 


zh eee 


27p) 


47 uF SOV 
47 UF OV 
TF S0V 
pr 50V 


200V 
27pF 200V 


Tur 50V 
TWF S0V 
{pF 50V 
pF S0V 
AF 50V 
Tyr S0V 
iF S0V 
TF 50V 
A7UF SOV 
ATF SOV 
OOF 100V 
OO tur TOO0V 
OOF 100V 
O07 UF 100V 
001uF 100V 
OOF 100V 
OTF 100V 
O01 pF iGOV 
O01UF 1O0V 
OO1TuUrF 100V 
tyr 50V 
tur 50V 


1N4148 
IN4148 
IN4748 
TN4148 
1N4148 
1N4148 
IN4748 
1N4148 
1N4748 
{N4148 
IN4148 
1N4148 


Yellow LED 
Yellow LED 
Green LED 
Green LED 
Green LED 
Green LED 
Green LED 


C10592-4 
C10592-1 
Ci0592-1 
C10592-1 
C10592-1 
C10592-1 
C10592- 1 
C10592-1 
C 4342-9 


0 6990-2 
D 6990-2 


C 3625-8 
C 3625-8 


A10265-1003 1 
A10265-10031 
A10265-10031 
AIO265-1003 1 
A10265-10021 
A10265-1002 1 
A10265-499 11 
A10265-499 11 
AV0265-82511 
At0265-143214 
A10265-825 11 
A10266-82 11 
A10266-82 11 
A10265-10021 
A10265-1002 1 
A1l0266-5121 
A10266-5121 
AV0266-8211 
A10266-82 11 
A10266-1851 
AI0266-1851 
A10265-68111 
A10265-68 111 
A10265-16911 
A10265-16911 
A10265-95301 
A10265-95301 
A10265-53601 
A10265-53601 
A10266-3011 
A10266-3011 
A10266-3911 
A10266-3911 
A10266-2231 


C10592- 1 


Green LED 

Green LED J 
Green LED e 
Green LED 4 
Green LED Lt 
Green LED iq 
Green LED 7 
Green LED ie 
Green LED L2 
Amber LED Ne 


1Gpincable De 
i6pincable Fe 
eN4725 Je 
eN4125 L2 
TOOK 1% A2 
TOOK 1% A 
1O0K 1% Ao 
OOK 1% Al 
JOK 1% A2 
TOK 1% Al 
499K 1% B2 
4.99K 1% Al 
&.25K 1% C2 
14.3K 1% 4 
B.25K 1% C2 
820 5% J2 

B20 5% Le 
TOK 1% 2 
10K 1% BY 
5.1K 5% 53 
D.1K 5% B2 
B20 5% K2 
820 5% L2 
1.8M 5% 2 
1.8M 5% Bt 

B.B1K 1% D2 
B.81K 1% Et 

1,69K 1% D2 
1.69K 1% EY 

953 1% D2 
953 1% D1 
563 1% D2 
536 1% 04 
300 5% D2 
300 5% D1 
390 5% D2 
390 5% ‘ 

2eK 5% B2 
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J2 C 4508-5 
Ji00/200 CC 8432-4 
J 100K/200X C 6778-2 
J500 D 8395-2 
J600 [> 8397-8 
J700 D 8397-8 
J800 D 6395-2 
N1i01/201 D 7946-3 
N102/202 1D 6082-8 
PY C 7593-4 
PS C 8418-3 
P11 C 7593-4 
PIOT201 © 7592-6 
Q100/200 0 2961-7 
Qw/201 © 8104-9 
Q1ve/202 C8103-1 
Q103/203 € 3625-8 
Q104/204 € 8104-9 
Q105/205 © 8104-9 
Q1e/206 C 3625-8 
Q107/207 C 3786-8 
Qide/208 C 5891-4 
O109/209 D 2961-7 
Q110/210 © 8103-1 
QOtii/211 CC 8103-1 
Qtiz/2i2 C 3625-8 
Q113/213 CC 3625-8 
Q114/214 C 7458-0 
Q115/215 0D 2962-5 
QO1i6/216 C 3786-5 
Q1vi7/217 D 2961-7 
O118/218 0 2961-7 
Q119/219 C€ 3625-8 
Q120/220 C 3625-8 
Q121/221 C 7458-0 
Q122/222 C 3625-8 
Q123/223 C 3625-8 
Q124/22?4 ~——- Not Used --- 
Q125/225 ~--- Not Used --~ 
126/226 C 3625-8 
Q127/227 © 7458-0 
Q128/228 C 3625-8 
O129/229 © 7458-0 
Q130/230 C 3625-8 
Q13He31 C 3625-8 
Q132/232 C 3625-8 
130/233 C 3625-8 
134/234 © 7458-0 
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16 Pin IC Skt. 
3 Cond Ph Ji 
Ph JK Cover 
7.75°12pin Col 
2.5” 12pin Chl 
2.5" tépin Col 
7.73" 42pin Chi 


Res Net-ODEP 
Hes Net-C 


Spos Header 
3p08 Header 
5p0s Header 
4pos Header 


296 1 
MPSW92 
MPSW42 
2N4125 
MPSW82 
MPSW92 
2N4125 
MPS4250A 
MTS105 Therm 
2961 
MPSW42 
MPSW42 
2N4125 
eN4125 
2N4123 
MPSA18 
MPS4250A 
2961 

2961 

AN4 125 
eN4123 
2N4123 
2N4125 
eN4t2es 


2N4125 
2N4i23 
eN4125 
eN4123 
EN4125 
2N4125 
2N4125 
2N4125 
aN4123 


M2/C2 
J4/F4 


H2 
H2 
HS 
JUFA 


NG/C3 
Ma/B3 
N3/GS 
M3/B3 
N4/C4 
N4iC4 
O3/A3 
M4/B4 
N4/C4 
KG/ES 
M4/B4 
M4/B4 
J4/e4 

Jair 4 

K3/ES 
O5/D5 
LO/AS 

O3AS 
OSIAS 
KS/E3 
Ko/E3 
O4/D4 
L3/AS 

KAjE4 

MS5/B5 
N5/C5 
KG6/E6 
KS/ES 

KS/ES 

KS/ES 

KS/ES 

L3/D3 
K3/D3 
O4/D4 
LOVA3 


Ri 

4 

R? 

RB 

R10 

R17 

R18 

R19 
F100/200 
R101/201 
R102/202 
103/203 
Ri04/204 
105/205 
106/206 
107/207 
R108/208 
109/203 
R110/210 
Rit211 
Rit2/212 
RIG/213 
RAi4/214 
R115/215 
R11G6/216 
RI7/217 
R118/218 
R119/219 
R120/220 
Ri2t/221 
Rigese2e 
Ri23/223 
Ri24/224 
R125/225 
126/226 
PR 27/227 
R128/228 
R129/229 
130/230 
RiSi/23t 
Rig2/2se 
R133/233 
Fiia4/234 
R135/235 
R136/236 
R1S7/237 
R138/238 
R139/239 
R140/240 
R424) 
R142/242 
F143/243 


A10265- 10021 
AI0265-105214 
A10266-4331 
A10265-75021 
-- Not Used --- 
A10265-75021 
A10266-4331 
A10266-2R72 
uo Not Used --- 
A10265- 102141 
A10266-5114 
AA0265-20523 
A10265-267 11 
A1O265-267 11 
A10265-11824 
A10266-683 1 
A10266-82174 
A10266-9101 
A10266-6831 
A10265-11821 
A10265-499? | 
A10265-487 114 
A10266-1521 
A10266-5144 
A10266-3351 
A10266-4723 1 
A10265-68 101 
Ai0265-12171 
A10265-681014 
C 5062-2 
A10266-2741 
A10266-2032 
A10266-6821 
A10266-1011 
AIW266-1011 
A10266-682 1 
A10266-1331 
A10266-1041 
A10266- 10414 
A10266- 1331 
C 4062-2 
A10266-2741 
A10266-2032 
AIN266-1011 
A10266-6821 
A10266-1011 
A10266-682 1 
A10266-82 11 
A10266-9701 
A10266- 1541 
A10266-1541 
AIO266-47 11 


{OK 1% 
10.5K 1% 
ASK 5% 
fK 1% 


75K 1% 
43k 5% 
2.f 5% SW 


102K 1% 
9105% 
20.5K 1% IW 
2.67K 1% 
267K 1% 
T1.8K 1% 
68K 5% 

820 5% 
915% 

6EK 5% 
11.81% 
49,9K 1% 
4AS7K 1% 
1.5K 5% 
510K 5% 
3.3M 5% 
A7K 5% 

G81 1% 
2k 1% 
681 1% 
100K LIN POT 
270K 5% 
20K 5% BW 
6.8K 5% 
100 5% 

100 5% 
6.8K 5% 
13K 5% 
TOOK 5% 
TOOK 5% 
13K 5% 
TOOK LIN POT 
270K 5% 
20K 5% SW 
100 5% 
6.8K 5% 
100 5% 
6.8K 5% 
820 5% 
915% 

TOOK 5% 
1SOK 5% 
470 5% 


Rev. O 


H6 

G6 

i4 
IS/G3 
Je/F2 
K4/E4 
JO/FS 
M3/A3 
N3/C3 
LUAS 
M3/A3 
N4/C4 
N4/C4 
N3/C3 
03/D3 
H3/G3 
Afra 
l4/G4 
L2iC2 
14/G4 
H3/G3 
M4/B4 
NS/CS 
M4/B4 
O/At 
N2/A2 
O2/A2 
O1/At 
O2/A2 
O2/A2 
NS/A3 
N2ZjA2 
NS/AS 
L3/D3 
L3/D3 
Ke 
K2/k2 
K2/De 
K2/D2 
L2/De2 
K2/D2 
L3/C3 
Mala 
M4/A4 
NS/AS 
L.3/D3 
K6/DG6 


Fev. O 


Ri4dj244 
R145/245 
146/246 
R147/247 
R148/246 
R149/249 
R150/250 
R151/254 
R1iS2/252 
R153/253 
154/254 
Ri55/256 
F156/256 
R1S7/[257 
R158/258 
R159/259 
160/260 
R161/261 
162/262 
R163/263 
164/264 
H165/265 
R166/266 
R167/267 
H168/268 
R169/269 
RI7O/270 
Ri7 1/271 
RIi7efe7e 
R173/273 
R1P4/274 
R17S/275 
R1 76/276 
RV77/277 
R179/279 
R 180/280 
R1871/281 
M162/282 
R183/283 
R184/284 
R185/285 
R186/286 
R187/287 
R188/288 
R189/289 
R190/290 
R191/291 
R192/292 
R193/293 
194/294 
R195/295 
FR196/296 


A10266-4771 
A1O266-4711 
A10265-11827 
C 5868-2 
A10265-20071 
AIO2Z66-1012 
A10265-20011 
A10265-11821 
A10265-11821 
A10124-24 
A10266-5601 
A10266-4731 
A10266-1321 
A10266-1321 
A10266-9127 
A10266- 1331 
A10266-5601 
A10266-4701 
A10266-4701 
A10266-5601 
AIO266-4771 
A10266-4711 
A10266-47'11 
A10265-10011 
A10265-95301 
A10266- 1044 
A410265-1001 4 
A10265-95301 
A10266-1041 
A10266-5601 
A10265-10721 
A10265-46414 
A10265-10721 
A10265-13021 
A10266-1321 
A10266-4711 
A10265-487 14 
A10266-2201 
A10266-4731 
A10266-4744 
A10266-4731 
A10266-2751 
A10266-3321 
A0266-332 1 
A10266-2731 
A10266-2051 
A10266-4731 
A10266-4731 
A10265-10021 
A10265-20021 
A10266-4701 
A10266-3921 


470 5% 
470 5% 
T1.BK 1% 
G ORM 
2K 1% 
100 5% BW 
2K 1% 
11.8K 1% 
11.BK 1% 
#24 Buss Wire 
56 5% 
47K 5% 
1.3K 5% 
1.3K 5% 
9.1K 5% 
13K 5% 
56 5% 
475% 

47 5% 

56 5% 
470 5% 
470 5% 
470 5% 
K1i% 
953 1% 
100K 5% 
1K 1% 
953 1% 
100K 5% 
56 5% 
10.7K 1% 
4.B4K 1% 
10.7K 1% 
13.0K 1% 
1.3K 5% 
470 5% 

4 B7K 1% 
22 5% 
47K 5% 
470K 5% 
47K 5% 
2.7M 5% 
3.3K 5% 
a.3K 5% 
27K 5% 
2M 5% 
ATK 5% 
A7K 5% 
10K 1% 
2OK 1% 
47 5% 
3.9K 5% 


K5/D5 
JO/ES 
O4/D4 
O5/D5 
N4/C4 
LS/AS 
M4/A4 
L4/A4 
O2/A2 
IBIGS 
K5/D5 
I/F 4 
N2/A2 
L2/D2 
Kelk2 
JS/F3 
KS/D5 
M3/83 
M3/B3 
K5/D5 
KS/DS 
KS/D5 
K4/D4 
O2/A2 
O2/A2 
NSCS 
KS/ES 
KS/ES 
Ma/A3 
K5/D5 
I2iG2 
H2/G2 
J2ire 
H2/G2 
KA/EA 
Ma/A3 
M4/B4 
J2ir2 
O3/D3 
K5/D5 
OA4/D3 
JS/ES 
J5/ES 
JO/ES 
JB/ES 
J5/F5 
L3/A3 
L3/A3 
J5/FS 
J2fr2 
J4/FA4 
KAlEd 


R197/297 
R198/298 
R199/299 
RS00/600 
R501/601 


| R502/602 
| R503/603 


RE04/604 


| 505/605 
| 506/606 


507/607 


| 508/608 
| R508/609 
| RS10/610 

R511/611 


R512/612 


| R513/613 


R514/o014 
R515/615 
R5 16/616 


| R517/617 


R518/618 
R519/619 


| R520/620 


R521/621 


| R522/622 
| R523/623 
| R524/624 


R525/625 
R526/626 


| 527/627 


R528/628 
R529/629 
R530/630 
R53 1/631 
R532/632 
R533/633 


| 534/634 


535/635 


| sp 


SX) 


| 84 


| TP4 


TPe 


| TP3 
| TP4 


Ut 
UX 
U2 


A40265-10021 
A10266-3921 
A10265- 100214 
A40266-3041 
A10266-3041 
A10266-304 1 
A10266-4702 
A10266-1041 
A10266-1041 
A102Z66-1521 
A10266-4711 
A10266-1041 
A10265-499 14 
A10265-4991 1 
A10265-49911 
C 9079-2 
A10265-499 11 
C 7340-0 
A10266-1821 


10K 7% 
39K 5% 
1OK 1% 
BOOK 5% 
SO0K 5% 
GOOK 5% 
47 5% SW 
100K 5% 
TOOK 5% 
15K 5% 
470 5% 
TOOK 5% 
4.99K 1% 
499K 1% 
4.99K 1% 
200/220 Pot 
4,99K 1% 
24 5% SW 
1.8K 5% 


~~ Not Used --- 


A10266-9101 
A10266-9101 
AV0265-12114 


94 5% 
915% 
121K 1% 


~-» Not Used --- 
~~ Not Used --- 
~~ Not Used --- 
~~» Not Used --- 
--- Not Used -~ 
~~ Not Used --- 


A10265-10021 
A10266-3921 
A10265-1002 1 
A10266-4731 
AV0265-10021 
A10266-4731 
A10265-10021 
A10265- 10021 
A10265-10021 
A10266-1R01 


C 7325-1 
C 7960-5 
C 6781-6 


C 6564-6 
C 6564-6 
C 7873-0 
C 7873-0 


C 5095-2 
C 9494-3 
C 5096-0 


1OK 1% 
3.9K 5% 
1OK 1% 
41K 5% 
{OK 1% 
47K 5% 
TOK 1% 
10K 1% 
10K 1% 
15% 


DPDT Switch 
3 Pos Switch 
BP3T Switch 


1OP Header 
10P Header 
2P Header 
2P Header 


MC7815CT 
Heatsink 
MC7915CT 
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W2x C 9454-3 Heasink 


U100/200 C6911-9 UPA?5 N2/B2 
Ui0/201 C 6411-0 H1iCe2 JB/ES 
U101X/201X C 8019-9 6 pin IC Skt JS/ES 
W102/202 C 4345-2 LMS39N I5/G5 
U102x/202% C 3450-1 14 piniC Skt 15/G5 
Ui03/203 C6910-1 UPA76 L2/iD2 
U104/204 © 7558-7 MC33079P IS/FS3 

U104X/204X% CG 3450-1 W4pinilC Skt [3/F3 


201 ~~ Not Used --- D4 
£02 --» Not Used --- C1 
203 ~~ Not Used --- Ct 
204 ~~ Not Used --- C2 
£05 -~- Not Used --- Ce 
PC Board BD 8688-0 REF MAIN | 
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Figure 8.7 Q43311-2 Main Module Map 
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6.11 043388-0 Main Module Parts List 


Gir. Des. 
G1 

C2 

C4 

C7 

CIA 
C100/200 
101/207 
(102/202 
0103/2003 
C104/204 
C 105/205 
(106/206 
(107/207 
(108/208 
C 109/209 
C11O/216 
Citi/211 
C112/212 
C113/213 
C114/214 
C115/215 
C116/216 
C117/217 
C118/218 
C119/219 
120/220 
C121/221 
122/222 
C123/223 
Ci2d/224 
129/229 
130/230 
C131/237 
C132/232 
C133/233 
C134/234 
C138/235 
C 136/236 
137/237 
C138/238 
139/239 
140/240 
C141/24 
C143/243 
Ci44j244 
C 145/245 
CG 146/246 
Ci147/247 
C 148/248 


C 5362-6 
G 3913-8 
C 6802-0 
C 6804-6 


~~ Not Used --- 


C 8576-8 
C 8338-3 
C 8576-8 
C 6805-3 
C 6805-3 
C 6813-7 
C 6813-7 
C 7870-6 
C 6813-7 
C 8576-8 
C §362-6 
© 6807-9 
C 8990-1 
C 8989-3 
C 8576-8 
C 8576-8 
CG 8989-3 
C 8990-4 
C 6813-7 
C 6802-0 
C 6804-6 
C 6804-6 
C10176-3 
C 6808-7 
C10176-3 
C 6812-9 
C 6814-5 
C 6814-5 
C 6806-1 
C 6813-7 
C 6805-3 
C 6805-3 
C 6808-7 
C 6808-7 
C 6812-9 
C 6812-9 
C 6814-5 
C 6814-5 
C 6808-7 
C 8576-8 
CG 6812-9 
C 6812-9 


~- Not Used --- 


C 6808-7 


Studio Reference Service Manual 


Description 
2.2uUF 5OV 


470uF 35V 
AT Ur BOV 
tur S5V 


TOO uF 35V 
47 pF 300V 
TOO WF 35V 
O22ur TOOV 
O22uF 100V 
2? pr 200V 
27 pF 200V 
aur 63V 
270F 200V 
1OOuUF S5V 
2.2uF 50V 
OO TF 100V 
.1BuF 63V 
6.8uF 50V 
1O00uUF 35V 
1O0uF 35V 
6.BuF 50V 
.18uF 63V 
27 pr 200V 
AT UP SOV 
TF SOV 
Jr 50V 
33pF 200V 
470BF 100V 
S3pF 200V 
470F 100V 
12pF 200V 
l2pF 200V 
tyr 100V 
27 pF 200V 
022uF TOOV 
022uF 100V 
470pF 100V 
4700F 100V 
47pF 100V 
A7oF 100V 
t2pF 200V 
T2pr 200V 
470pF 100V 
100uF S5V 
47 pF 100V 
47 DF 1O0V 


AT0pF 100V 


Jefre 
J3/E2 
JS/FS 
S/F 
J3/G3 
M3/A3 
N3/C3 
IS/G5 
N4/B4 
KS/ES 
JB/FS 
JS/FS 
N2/B2 
N2/B2 
N2"/B2" 
N1/64 
N1/61 
Mi/B4 
N4/B4 
J5/FS 
O4/D4 
LA/A4 
O4/D5 
J3/F3 
LofA4 
JA/FS 
JOS 
J4IFS 
L3/D3 
H2iGe 
N2/A2 
13/D3 
O2/A2 
L2/D2 
IB/G3 
I3/G3 
N3/B3 
NG/BS 
N4/C4 
i2/G2 
J2/F2 
JOS 
NS/C3 
M4/A4 


001pF 100¥V 


OtuF 100V 
{OOpF 200V 
.1pF 50V 
Tur 250V 
TF 50V 
tr 50V 

2? pF 200V 
OipF 400V 
1OOpF 200V 
33pF 200V 
33pF 200V 


N4/B4 
O5/D8 
LO/AS 
N4/C4 
J2/F2 
N5/BS 
K2iE2 
NIA 
JO/FS 
I2/G2 
M4/A4 
O4/CS 
LO/A4 


*For board D 8920-7 C114 map location is M2, and 


1N4004 
FN4004 
IN4004 
IN4004 
TN4004 
1N4004 
IN4004 
IN4148 
IN4148 
IN4148 
1N4148 
IN4148 


IN4148 
IN4148 
158143 
188143 
1IN4148 
1N4148 
1N9708 
IN4148 


TN4148 
IN4148 
188143 
158143 
IN4148 
163070 
IN4148 
1N4148 
IN4148 
1N4148 
TN4004 


149/249 C 6807-9 
C150/250 — --- Not Used --- 
Cis1/251 C 6806-1 
Cis2/2e52 CC 6811-1 
C153/253 C 6804-6 
C1§4/254 C 8426-6 
C185/255 C 6804-6 
Ci56/256 C 6804-6 
C187/257 = C 6813-7 
159/259 C 8551-1 
C160/260 C 6811-1 
161/261 C10176-3 
Ci62/262 C10176-3 
C214 is C2. 

(1 C 2851-1 
De? C 2851-1 
D3 C 2851-1 
D4 C 2851-1 
D5 C 2851-14 
DG C 2851-1 
D7 C 2851-1 
Di0o/200 C 3181-2 
101/201 ©3181-2 
0108/2088 C3181-2 
D109/209 C 3181-2 
D110/210 C3181-2 
DWV/211 --- Not Used —- 
U1idei2 © 3181-2 
D1i13/213 C 3181-2 
Dii4/214 CC 8158-5 
D1i5/215 C 8158-5 
D1S/219 C3181-2 
D120/220 C 3181-2 
Dizij22ei © 3824-7 
122/222 C 3181-2 
D123/223 --- Not Used --- 
Di24/224 © 3181-2 
Di26/225 C3812 
D126/226 C 8158-5 
DIZ? fe2e7 C 8158-5 
D128/228 C€3181-2 
D129/229 C 5061-4 
Di30/230 C 3181-2 
D131/231 C3181-2 
DIG2fea2 CC 3181-2 
D133/233 © 3181-2 
D134/234 C 2851-1 
135/235 C 2851-1 


TN4004 
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Figure 8.10 Q43312-0 Display Module Map 
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